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MANPRINT  IN  THE  LHX:  MANCAP  APPLICATION  TO  THE  LIGHT 
INFANTRY  DIVISION 


EXECUTIVE  SUMMARY 


Requirements : 

To  develop,  for  a  division-size  organization,  a  method  of 
analysis  that  investigates  the  manpower,  personnel,  and  training 
(MPT)  impacts  on  a  developing  weapon  system  early  in  the  acquisi¬ 
tion  process.  The  method  is  an  extension  of  the  method  developed 
in  the  first  phase  of  this  contract  research  effort  (i.e.,  the 
MANCAP  method) . 

To  design  this  method  so  it  is  flexible  for  adaptation  to 
other  weapon  systems  and  able  to  rapidly  incorporate  changes  in 
system  design  characteristics  or  operating  concepts. 

To  apply  the  method  of  analysis  to  the  LHX  (Light  Helicopter 
Experimental)  to  assess  the  impacts  of  MPT  attributes  on  LHX 
mission  capability. 


Procedures : 

The  method  of  analysis  requires  inputs  of  operational  per¬ 
formance  profiles,  operational  mission  timing,  sequencing,  dura¬ 
tion,  system  RAM  (reliability,  availability,  and  maintainability) 
parameters,  system  maintenance,  and  sustainability  assumptions  in 
terms  of  personnel,  materiel  strength,  and  composition.  The 
method  of  analysis  is  one  in  which  the  system  is  decomposed  from 
an  overall  system  operating  structure  to  individual  operating 
modules  of  the  organization.  This  method  of  analysis  has  been 
titled  "MANCAP"  (Manpower  and  Mission  Capability) .  Specifically, 
the  method  employs  three  separate  and  distinct  modules:  the  op¬ 
erations  and  maintenance  module,  the  supply  support  module,  and 
the  operator  support  module.  Each  module  consists  of  a  series  of 
computer-based  models  that  can  be  exercised  concurrently  or  as 
stand-alone  models. 

The  operations  and  maintenance  module  simulates  a  mission 
scenario  to  estimate  mission  capability  and  maintenance  manpower 
requirements.  The  simulation  model  develops  event  information 
based  on  the  anticipated  mission  profiles.  These  events  are 
stored  as  string  variables  that  serve  as  a  "genetic  code"  and 
control  the  model  program  timing  and  behavior.  If  the  required 
personnel  resources  are  not  available,  a  work  order  transaction 
is  generated.  As  events  are  processed  and  appropriate  manpower 
becomes  available,  military  occupational  specialties  (MOS)  are 
matched  with  work  orders  in  priority.  Systematic  variation  of 
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MOS  availability  and  other  parameters  over  successive  "runs"  of 
the  simulation  model  are  used  to  relate  MOS  present  for  duty  to 
system  mission  capability. 

The  operator  support  and  supply  support  modules  employ  the 
mission  data  obtained  as  outputs  from  the  operations  and  main¬ 
tenance  module,  the  types  of  resources  required,  and  the  equip¬ 
ment  needed  to  support  supply  operations  as  inputs  to  the  models. 
The  models  use  spreadsheet-type  programs  to  determine  the  amount 
of  supply  or  operator  resources  required  to  support  the  system's 
operating  conditions.  Given  the  total  supply  resources  required 
to  support  sustained  operating  conditions  and  any  doctrinal 
constraints,  the  numbers  and  types  of  people  to  continuously 
support  the  system's  operational  requirements  are  determined. 
Sensitivity  analyses  that  vary  the  placement  of  support  resources 
can  be  run  to  decrease  the  number  or  types  of  personnel  required 
to  maintain  continuous  support  of  the  system. 


Findings: 

The  MANCAP  method  provides  a  rapid  and  flexible  tool  to 
estimate  MPT  impacts  on  system  capability  during  early  stages  of 
the  systems  acquisition  process. 

The  LHX  will  operate,  given  the  current  system  RAM  charac¬ 
teristics  and  the  support  resources  available  in  the  current 
force  structure. 

If  the  RAM  goals  are  achieved,  maintenance  manpower  reduc¬ 
tions  are  possible  for  the  LHX  without  significantly  affecting 
mission  capability. 


Future  Applications: 

Although  the  MANCAP  method  was  developed  specifically  to 
address  LHX  MANPRINT  issues,  the  method  of  analysis  provides  a 
framework  for  adapting  MANCAP  to  other  weapons  systems.  For 
future  applications,  in  addition  to  new  weapon  systems,  the 
MANCAP  method  might  be  applied  to  investigations  of  the  MPT  and 
mission  capability  cause  and  effect  relationships  of  fielded 
weapon  systems  to  quantify  existing  requirements  or  to  inves¬ 
tigate  doctrinal  or  force  structure  changes. 

The  major  advantages  of  this  method  of  analysis  are  its 
speed  and  relatively  low  cost.  These  features  make  the  MANCAP 
method  extremely  useful  in  performing  "what  if"  analyses.  The 
key  to  sustaining  these  advantages  lies  in  the  modular  archi¬ 
tecture  and  its  interactive  nature.  The  current  level  of 
development  holds  great  promise  for  designing  a  total  set  of 
tools  that  will  enable  planners  to  make  more  efficient  and 
effective  use  of  manpower  resources  throughout  the  military 
establishment. 


iv 


MANPRINT  IN  THE  LHX:  MANCAP  APPLICATION  TO  THE  LIGHT 
INFANTRY  DIVISION 


CONTENTS 


PROBLEM  OVERVIEW  . 

Overview  . 

Problem  Definition  . 

MANCAP  Application  to  the  LHX  . 

Report  Organization  . 

METHOD  . 

Overview  . 

System  Definition  . 

System  Operating  Scenario  . 

Functional  Description  . 

Model  Development  . 

Operations  and  Maintenance  Module  . 

Operations  and  Maintenance  Module  Outputs  . 

Supply  Support  Module  . 

Supply  Support  Module  Outputs  . 

Operator  Support  Module  . 

Operator  Support  Module  Outputs  . 

Contribution  of  MANCAP  Method  to  MANPRINT  Program  .  .  .  . 

MANCAP  APPLICATION  TO  THE  LHX  . 

LHX  System  Definition  . 

LHX  Operating  Scenario  . 

Functional  Description  . 

Application  of  MANCAP  Modules  to  LHX  . 

Application  of  the  Operations  and  Maintenance  Module  .  . 

Application  of  the  Supply  Support  Module  . 

Application  of  the  Operator  Support  Module  . 

Sensitivity  Analyses  .  .  . 

LHX  RESULTS  AND  SENSITIVITY  ANALYSES  . 

Base  Case  Results  . 

Sensitivity  Analysis-Reduction  of  HSC  and  HHT 

Maintenance  Personnel  . 

Sensitivity  Analysis-Elimination  of  AMC  Personnel  .  .  .  . 
Sensitivity  Analysis-Reduction  in  Allocated  Aircraft  .  . 


Page 

1 

1 

2 

2 

2 

3 

3 

3 

4 

5 
5 

C 

9 

9 

9 

11 

11 

11 

12 

12 

15 

15 


21 

25 

25 

25 

25 

33 

39 

43 


v 


Page 

CONCLUSIONS .  4  7 

General .  4  7 

Application  to  the  LHX .  4  8 

Future  Applications  and  Extensions  .  50 

Application  to  Other  Systems  .  51 

REFERENCES .  52 

APPENDIX  A.  ATTRIBUTES  .  A-l 

B.  FUNCTIONAL  FLOW  DIAGRAMS . B-l 

C.  MACRIT  CONVERSION  .  C-l 

D.  OUTPUT  DATA . D-l 

E.  GLOSSARY . E-l 

LIST  OF  TABLES 

Table  1.  LHX  personnel  authorized  in  AOE  TOE .  18 

2.  Probability  of  repair .  19 

3.  Summary  of  base  case  mission  capability .  28 

4.  Mission  accomplishment  for  base  case .  29 

5.  LHX  personnel  authorized  and  projected  for 

base  case .  3  0 

6.  Aircraft  status  for  base  case .  31 

7.  Equipment  awaiting  maintenance  personnel  for 

base  case .  32 

8.  Personnel  projected  for  reduced  HSC  and  HHT 

maintenance  strength  .  33 

9.  Equipment  awaiting  maintenance  personnel  for 

reduced  HSC  and  HHT  maintenance  strength .  34 

10.  Aircraft  status  for  reduced  HSC  and  HHT 

maintenance  strength  .  35 


vi 


CONTENTS  ( Continued 


Page 


LIST  OF  TABLES  (Continued) 


Table  11.  Mission  accomplishment  for  reduced  HSC  and 

HHT  maintenance  strength  .  38 

12.  AHB  maintenance  manpower  required  with 

elimination  of  AMC .  39 

13.  Equipment  awaiting  maintenance  personnel  with 

elimination  of  AMC .  4  0 

14.  Attack  aircraft  status  with  elimination 

of  AMC .  4  0 

15.  Mission  accomplishment  with  elimination 

of  AMC . . .  41 

16.  Mission  accomplishment  for  reduction  of 

aircraft  from  11  to  8 .  4  3 

17.  Maintenance  manpower  strength  for  reduction 

of  aircraft  from  11  to  8 .  45 

18.  Attack  aircraft  status  for  base  case  and 

reduced  aircraft  .  46 

19.  Supply  manpower  requirements  for  attack 

mission  with  reduction  of  aircraft  .  47 

20.  LHX  personnel  authorized  and  projected 

for  base  case .  4  9 


LIST  OF  FIGURES 

Figure  1.  General  system  operating  structure  .  6 

2.  MANCAP  overview  .  7 

3.  Operating  sequence  flow  diagram  .  10 

4.  LID  organizations  included  in  MANCAP 

application .  14 

5.  LHX  mission  profiles .  16 


6.  Simulation  flow  diagram  of  LHX  operations  ....  17 


vii 


CONTENTS  < Continued 


Page 


LIST  OF  FIGURES  (Continued) 

Figure  7.  Possible  FARP  organization  .  24 

8.  Base  case  mission  capability 

profile-attack  (AHB)  . 26 

9.  Base  case  mission  capability 

profile-utility  (HHC,  CAB)  .  26 

10.  Base  case  mission  capability 

prof ile-recon  (5  acft)  (ARS)  .  27 

11.  Base  case  mission  capability 

prof ile-recon  (2  acft)  (ARS)  .  27 

12.  Mission  capability  profile — attack- 

reduced  personnel .  3  6 

13.  Mission  capability  profile — utility- 

reduced  personnel .  3  6 

14.  Mission  capability  profile-recon  (5  acft) — 

reduced  personnel  .  37 

15.  Mission  capability  profile-recon  (2  acft) — 

reduced  personnel  .  37 

16.  Attack  mission  capability  profile — 

elimination  of  AM^ .  42 

17.  Attack  mission  capability  profile — 

reduced  aircraft  strength  .  44 


viii 


MANPRINT  IN  THE  LHX:  MANCAP  APPLICATION  TO  THE 
LIGHT  INFANTRY  DIVISION 

PROBLEM  OVERVIEW 


Overview 

The  current  effort  was  conducted  as  the  second  phase  of  a 
program  to  investigate  and  develope  a  top-down  method  to  assess 
manpower,  personnel,  and  training  (MPT)  for  a  developing  weapon 
system  early  in  the  systems  acquisition  process.  The  first 
phase,  which  was  completed  on  16  January  1987,  indicated  that  a 
top-down  method  of  analysis  that  assessed  MPT  in  terms  of  its 
contribution  to  mission  capability  was  feasible  (Robinson, 
Lindquist,  March,  &  Pence,  in  preparation) .  Specifically,  the 
first  phase  resulted  in  a  prototype  model  of  the  mission 
operation  and  attendant  supply  and  maintenance  activities  of  a 
company-size  unit.  The  objective  of  the  second  phase  was  to 
exterd  the  method  developed  in  the  first  phase  to  a  division-size 
organization  thereby  including  the  intricacies  of  the  interaction 
of  several  different  units  performing  a  variety  of  missions  with 
different  equipment  which  placed  simultaneous  demands  on  a  wider 
spectrum  of  the  combat  service  support  structure. 

The  Light  Helicopter  Experimental  (LHX)  weapon  system  was 
used  as  the  prototype  for  the  effort.  As  such,  the  method 
developed  utilizes  computer-based  models  to  estimate  the  mission 
capability  of  the  Combat  Aviation  Brigade  of  the  Light  Infantry 
Division  equipped  with  LHX  aircraft  performing  a  specific  set  of 
missions  over  a  sustained  period.  The  functions  modeled  were  the 
mission  scenario;  aircraft  maintenance;  repair  parts  supply; 
petroleum,  oils,  and  lubricants  (POL)  supply;  and  ammunition 
supply. 

The  key  characteristic  of  the  method  developed  is  its 
ability  to  estimate  the  mission  capability  attainable  with  a 
specific  set  of  human  resources  for  a  developing  weapon  system. 
Additionally,  the  method  developed  employs  interactive  computer 
models  that  are  capable  of  rapidly  and  cost  effectively 
incorporating  changes  in  system  characteristics  and  data  as  they 
occur  throughout  the  systems  acquisition  process. 

The  method  of  analysis  is  one  in  which  the  system  under 
investigation  is  decomposed  from  an  overall  system  operating 
structure  to  individual  operating  modules  of  the  organization. 

The  modular  treatment  of  the  system  provides  a  flexible  framework 
to  incorporate  changes  because  individual  modules  can  be  modified 
or  deleted  with  little  or  no  modification  to  the  overall  model 
structure.  Modularity  also  enables  relatively  easy  expansion  to 
include  other  organizations,  additional  parameters,  or  additional 
human  performance  estimation  methods.  This  method  of  analysis, 
to  include  the  computer-based  models,  has  been  titled  MANCAP 
(Manpower  and  Mission  Capability) . 
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To  accurately  estimate  the  manpower,  personnel,  and  training 
impacts  on  a  developing  system  requires  a  method  of  analysis  that 
produces  outputs  with  a  high  degree  of  fidelity.  Therefore,  it 
must  be  able  to  address  system  specific  requirements.  The 
integration  of  the  LHX  into  the  method  development  process 
provided  the  ability  to  determine  if  the  method  being  developed 
produced  the  level  of  fidelity  desired.  Although  the  development 
of  the  method  was  designed  specifically  to  address  aspects  of 
MANPRINT1  for  the  LHX,  the  method  of  analysis  is  generic  and 
provides  a  framework  for  the  integration  of  materiel  and  human 
resources . 

The  models  produced  provide  the  means  to  estimate  the 
manpower  required  in  a  multi-level  organization  to  sustain  a 
desired  operational  capability.  Additionally,  the  detailed 
manpower  requirements  produced  for  each  organizational  level 
provide  the  ability  to  infer  the  personnel  and  training  impacts 
in  the  context  of  the  operating  scenarios.  The  method  assesses 
the  sustainability  based  upon  the  system  and  workload 
availability  of  the  resources  needed  to  support  the  mission. 


MANCAP  Application  to  the  LHX 

The  MANCAP  method  of  analysis,  as  applied  to  the  LHX, 
provides  the  manpower  and  support  requirements  to  tactically 
employ  the  LHX  in  the  Light  Infantry  Division.  This  includes 
operator,  maintainer  and  support  personnel  insofar  as  they  have  a 
direct  role  in  the  operation  of  the  system  or  provide  combat 
service  support  to  the  system.  The  method  also  identifies 
possible  MPT  alternatives  that  enhance  mission  capability. 

MANCAP  does  not  address  routine  operational,  administrative, 
and  support  functions  that  are  not  altered  by  the  presence  of  the 
LHX.  For  example,  food  service  is  not  addressed  because  the  LHX 
does  not  drive  a  change  in  the  size,  assignment,  attachment,  or 
functions  of  the  mess  teams. 


Report  Organization 

This  report  is  organized  into  five  sections  and  five 
appendices.  The  second  section,  entitled  Method,  contains  d 
description  of  the  MANCAP  method  of  analysis  as  it  was  developed 


1  The  MANPRINT  (Manpower  and  Personnel  Integration) 
initiative  requires  early  intervention  in  the  life  cycle  of  a 
system  to  assure  that  manpower,  personnel,  training,  human 
factors  engineering,  system  safety  and  health  hazards  can 
influence  system  design  if  required. 


for  the  LHX.  The  third  section,  entitled  MANCAP  Application  to 
LHX,  contains  a  description  of  the  application  of  the  method 
developed  in  the  second  section  to  the  LHX.  A  presentation  of 
the  results  of  the  application  is  contained  in  the  fourth 
section,  LHX  Results  and  Sensitivity  Analyses.  The  fifth 
section,  entitled  Conclusions,  presents  a  discussion  of 
potential,  future  applications  of  the  MANCAP  method.  The  final 
section  also  presents  conclusions  made  by  the  research  team  with 
regard  to  the  process  and  application  of  the  method. 


METHOD 


Overview 

Specific  LHX  MPT  issues  provided  the  framework  to  ensure  the 
development  of  a  method  that  was  useful  in  estimating  MPT 
requirements  of  a  developing  weapon  system  early  in  the 
acquisition  process.  As  such,  the  method  of  development  was  an 
interactive  process  between  MANCAP  method  development  and  LHX 
MANCAP  application.  The  fidelity  of  the  data  desired  for  the  LHX 
required  the  model  to  be  detailed  and  system  specific. 

Throughout  the  development  of  the  LHX  specific  model,  care  was 
taken  to  ensure  the  design  of  a  generic  analysis  tool  that  could 
be  applied  to  other  weapon  systems. 

The  approach  that  resulted  in  the  MANCAP  method  of  analysis 
consists  of  a  series  of  four  major  steps: 

1.  System  definition. 

2.  Identification  of  system  operating  scenario. 

3.  Functional  Description. 

4.  Development  of  computer-based  models. 

To  thoroughly  define  the  system  to  be  modeled,  it  is 
necessary  to  describe  its  major  components.  These  include  the 
weapon  system  under  investigation,  the  organizations  employing 
the  weapon  system,  and  the  support  activities  associated  with  the 
system.  Step  2  consists  of  selecting  operating  scenarios  for  the 
system  organizations.  During  the  third  step,  applicable  chains 
of  events  of  system  operation  and  the  associated  resources  are 
identified.  The  fourth  step  is  the  aggregation  of  possible 
operations  to  include  operating  scenario,  supply  and  maintenance 
operations,  and  system  assumptions  into  computer-based  models. 


Sy,st€.K_.P£fi,nlU<?.n 

The  first  step  in  defining  the  major  components  of  the 
system  is  to  identify  the  essential  elements  of  information 
required  for  each  component.  The  essential  elements  of 
information  are  those  data  elements  that  when  combined  provide 
the  necessary  information  to  achieve  the  goals  of  the  research. 
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The  essential  elements  of  information  are  drawn  from  the  MPT 
attributes  of  the  weapon  system  concepts.  The  initiation  of  the 
operational  sequence  in  the  context  of  the  operating  scenario 
acts  as  the  catalyst  for  the  interactions  of  those  attributes. 

The  outputs  of  the  MANCAP  model  are  the  quantification  of  those 
interactions.  Once  analyzed  and  aggregated,  the  outputs  become 
the  essential  elements  of  information.  Therefore,  the  system 
attributes  must  be  identified  in  detail  to  include  key  resources 
available  in  or  consumed  by  each  system  component.  In  order  to 
ensure  a  model  that  is  flexible,  the  attributes  are  classified  as 
assumptions  or  rules  depending  upon  their  variability. 

An  assumption  is  defined  to  be  an  element  of  the  model  that 
is  fixed.  That  is,  the  assumptions  are  built  into  the  model 
structure  and  can  not  be  changed  without  major  modifications  to 
the  model  structure.  The  research  team  attempted  to  limit  the 
number  of  assumptions  in  order  to  maintain  flexibility  and  a  top- 
down  modeling  approach  thereby  ensuring  the  ability  to 
incorporate  additional  information  of  the  emerging  weapon  system 
as  it  is  made  available.  Furthermore,  as  much  as  possible, 
designation  of  assumptions  was  limited  to  those  attributes  that 
are  basic  functions  of  a  generic  system  and  thus  would  not 
detract  from  the  application  of  the  method  of  analysis  to  other 
weapon  systems. 

Rules,  as  used  in  this  effort,  are  modeling  parameters  that 
are  specific  to  the  system  to  be  modeled  but  can  be  adapted  for 
different  types  of  systems  and  can  be  changed  without  major 
modifications  to  the  model.  Rules  can  be  categorized  as  either 
semi-fixed  or  interactive  parameters.  Semi-fixed  parameters  may 
require  additional  programming  to  modify  but  can  be  changed 
relatively  easily  for  the  system  as  updated  when  information  . 
becomes  available.  Semi-fixed  parameters  include  the  work 
priorities  of  maintenance  personnel,  the  location  at  which  the 
system  is  to  be  repaired,  and  the  number  of  people  required  to 
perform  a  single  maintenance  or  supply  action.  The  interactive 
model  parameters  are  those  rules  that  are  able  to  be  modified 
easily  without  additional  programming  such  as  the  time  required 
to  transport  the  weapon  system  from  one  level  of  repair  to 
another.  These  parameters  are  based  upon  design  goals  and  serve 
primarily  as  model  inputs.  A  complete  list  of  the  LHX  system 
attributes  used  in  this  effort  are  included  in  Appendix  A. 


System  Operating  Scenario 

For  each  system  to  be  modeled,  an  operating  scenario  must  be 
identified.  This  consists  of  the  identification  of  the  number  of 
the  weapon  systems  operating  per  mission,  the  mission  duration, 
the  number  of  missions  per  operating  cycle,  the  cycle  length,  and 
the  mission  intervals.  The  data  produced  by  the  operating 
scenario  are  interactive  parameters  to  the  model  and,  as  such, 
can  be  changed  without  modification  to  the  model  structure. 
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Functional  Dgggrlpfclgn 

During  this  step,  the  major  components  of  the  system  are 
integrated.  The  overall  sequence  of  operations  are  identified  as 
well  as  the  possible  paths  of  operation  accessible  from  the 
primary  operating  sequence.  For  example,  for  the  prototype 
effort  the  LHX  mission  sequence  served  as  the  primary  path  of 
operation.  Maintenance  and  supply  operating  sequences  associated 
with  the  mission  sequence  were  also  identified  for  each 
organization  because  the  essential  elements  of  information 
desired  for  the  LHX  included  the  impact  of  maintenance  and  supply 
operations  on  LHX  mission  capability.  However,  for  other  weapon 
systems,  different  operating  paths  may  be  identified  based  on  the 
essential  elements  of  information  required  for  that  particular 
system.  The  possible  paths  may  be  at  different  organizational 
levels  where  interactions  with  other  systems  occur  and  must  also 
be  identified.  Figure  1  illustrates  a  characteristic  operating 
structure  for  a  developing  weapon  system. 

The  key  resources  are  also  associated  with  the  appropriate 
level  of  the  operating  structure  during  this  step.  Resources 
included  the  numbers  and  types  of  personnel  required,  supply 
requirements,  and  other  combat  service  support  required  to 
operate,  maintain,  and  support  the  weapon  system.  Resource 
constraints  are  identified  during  this  step  to  ensure  that  system 
operability  is  not  achieved  at  the  expense  of  resources  not 
actually  available  or  that  are  allocated  for  other  existing 
systems.  Many  of  the  resources  and  resource  constraints  are 
categorized  as  interactive  parameters  and  may  be  adjusted  to 
perform  sensitivity  analyses. 


Mgd-gj  PeYelgBine-Dt 

The  development  of  the  model  was  an  iterative  process  driven 
by  ths  types  of  information  required  for  the  LHX,  and  the  request 
for  a  flexible  and  generic  method  of  analysis.  To  satisfy  the 
requirements  described  above,  the  model  developed  was  a 
combination  of  three  modules,  illustrated  in  Figure  2,  consisting 
of  an  operations  and  maintenance  module,  a  supply  support  module, 
and  an  operator  support  module  that  are  mission  profile 
dependent . 


Qp?Efltiong  ..and  Maintenanss -Modal? 

Computer  simulations  that  are  used  to  model  the  performance 
of  complex  systems  rely  on  the  interactions  among  the  components 
of  the  system  to  generate  or  "duplicate**  the  behavior  of  the 
system.  The  basic  interactions  among  system  components  are 
expressed  mathematically.  For  the  simulation  developed,  the 
interactions  between  weapon  system  operations  and  manpower 
required  for  maintaining,  operating,  and  supplying  the  system 
provided  the  basic  interactions  for  the  simulation. 
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OPERATING  SEQUENCE  LEVEL  II  REPAIRABLE 


6MtraU  System  E  vacua  lien  and  Down  Time  f  Generate  System  Evacuation  And  Down  Time 

Generate  Maintenance  and  Supply  Personnel  Workloads  Generate  Maintenance  and  Supply  Personnel  Workloads 
Return  To  Initial  Operating  Sequence  )  \  Return  To  Initial  Operatlnq  Sequence  y 


START 
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Traditional  closed  system  analyses  that  employ  expected 
value  calculations  were  not  employed  due  to  the  complexity  of  the 
system  to  be  modeled.  A  complex  system  that  relies  solely  on 
expected  value  calculations  is  subject  to  large  deviations  from 
actual  system  performance  due  to  the  aggregation  of  expected 
values  without  regard  to  the  possible  deviations  that  each 
expected  value  may  possess.  Although  the  LHX  is  a  complex 
system,  the  modularity  of  the  method  allows  for  less  complex 
systems  to  be  modeled  with  the  degree  of  fidelity  appropriate  for 
the  essential  elements  of  information  required. 

The  simulation  model  developed  for  this  research  effort  is 
based  on  the  Monte  Carlo  method  of  sampling  to  estimate  a  desired 
result.  In  the  model,  the  total  system  was  expressed  in  terms  of 
events  which  are  points  in  time  where  characteristics  of  the 
system  change.  For  example,  the  start  of  an  operating  cycle,  a 
change  in  work  shifts,  or  the  requirement  to  perform  a 
maintenance  action  were  all  considered  events.  A  time  or  a 
probability  was  associated  with  each  event.  The  times  and  the 
probabilities  associated  with  events  are  determined  from  the 
system  RAM  (reliability,  availability  and  maintainability) 
characteristics.  Since  the  times  and  probabilities  were 
interactive  parameters  to  the  simulation,  they  can  be  readily 
changed  when  new  system  data  becomes  available  or  to  perform 
sensitivity  analyses. 

The  execution  of  the  simulation  is  achieved  through  a 
progression  from  one  event  to  an  immediately  succeeding  event. 

At  each  event,  records  are  updated  to  reflect  any  changes  in  the 
measure  of  system  performance.  The  progression  of  event  outcomes 
is  achieved  through  random  sampling  for  probabilities  using  a 
Bernoulli  Trial.  If  the  random  number  drawn  is  greater  than  the 
probability  associated  with  the  activity,  then  the  activity  did 
not  occur  and  the  "No"  path  of  operation  is  taken.  However,  when 
estimating  an  expected  failure  during  weapon  system  operation 
(pre-flight,  in-flight,  or  post-flight  for  the  LHX) ,  failures  are 
distributed  exponentially  across  the  duration  of  the  mission.  An 
exponential  distribution  is  used  as  the  sampling  distribution 
because  it  is  the  standard  for  queuing  theory  problems. 

The  first  operating  cycle  generates  the  first  set  of  events 
such  as  mission  start,  mission  completion,  mission  failure,  or 
maintenance  action  required.  These  events,  in  turn,  generate 
manpower  requirements  which  then  create  future  events.  The 
manpower  events  are  linked  to  the  weapon  system  events  through 
the  means  of  a  "tub  file".  A  "tub  file"  is  created  for  each 
distinct  group  of  personnel  at  each  organizational  level.  As  a 
personnel  requirement  is  generated,  it  is  prioritized  and  a 
record  is  placed  in  the  "tub  file".  As  personnel  become 
available,  they  remove  work  from  the  tub  file  in  priority 
sequence.  The  simulation  process  continues  through  as  many 
operating  cycles  as  desired  with  the  system  performance  status 
being  updated  at  each  event.  If  practical,  the  process  should  be 
repeated  for  as  many  cycles  as  needed  to  achieve  a  "steady  state" 
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condition.  However,  steady  state  is  dependent  on  the  initial 
conditions  of  the  system  and  its  design  parameters  and,  in  some 
cases,  may  require  an  unaccount able  number  of  cycles.  Figure  3 
is  a  simplified  illustration  of  the  overall  simulation  model 
process.  The  detailed  flow  diagrams  are  provided  in  Appendix  B. 


Operations  and  Maintenance  Module  Outputs 

The  outputs  of  the  simulation  model  are  the  status  of  the 
weapon  system  or  personnel  as  determined  by  the  simulation  over 
its  cycle  length.  The  data  provided  are  based  on  the  average 
value  of  "n"  replications  over  the  length  of  the  operating  cycle. 
Outputs  can  be  expressed  by  the  average  number  of  events 
generated,  the  average  time  spent  in  each  event,  the  average 
number  of  operating  sequences  started,  the  average  number  of 
operating  sequences  computed,  the  manpower  required  to  operate 
the  system,  or  the  average  amount  of  supply  and  maintenance 
workload  resulting  from  the  operating  cycle. 


Supply  Support  Module. 

The  supply  module  provides  a  method  to  estimate  the  supply 
manpower  and  personnel  required  to  support  a  given  operating 
scenario  for  an  emerging  weapon  system.  The  method  can  be 
applied  to  different  types  of  supply  operations  to  include  repair 
parts,  fuel  resupply,  and  ammunition  resupply  for  different 
mission  scenarios  or  different  weapon  systems. 

The  model  developed  employs  a  spreadsheet  program  that  makes 
extensive  use  of  the  data  that  is  provided  as  outputs  of  the 
simulation  model  discussed  above.  Specifically,  the  operating 
scenario,  the  average  mission  duration,  the  average  number  of 
missions  per  day,  supply  resources  required,  resource  consumption 
rates,  system  capacity,  and  doctrine  support  requirements  are 
inputs  to  the  model.  It  is  not  mandatory  that  the  inputs  come 
from  the  operations  and  maintenance  module.  If  desired,  the 
supply  support  module  can  be  run  in  a  stand-alone  mode. 

Upon  input  of  the  resources  required,  the  equipment  required 
to  support  supply  operations,  and  mission  data,  the  model 
determines  the  amount  of  supply  resources  required  to  support  the 
system's  operating  conditions.  Given  the  total  supply  resources 
required  to  support  sustained  operating  conditions,  the  numbers 
and  types  of  people  to  continuously  support  the  system's 
operational  requirement  are  then  determined. 


Supply  Support  Module  outputs 


The  supply  support  module  provides  an  estimate  of  the 
resources  required  to  support  a  given  operating  scenario  as  well 
as  the  manpower  and  equipment  required  to  manage  the  resources. 


3 .  Operating  sequence  flow  diagram. 
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The  outputs  can  be  used  to  evaluate  the  effect  of  supply 
requirements  on  mission  availability  and  duration  determined  oy 
the  operations  and  maintenance  module.  Moreover,  the  sensitivity 
analyses  can  be  used  to  determine  the  positioning  of  equipment 
and  personnel  to  most  efficiently  perform  supply  operations. 


Operator  Support  Module 

The  operator  support  module  works  similarly  to  the  supply 
support  module  in  that  it  is  a  spreadsheet-type  model  where  the 
inputs  are  interactive  model  parameters  consisting  of  average 
mission  durations,  number  of  operations  required  per  day,  number 
of  systems  engaged  in  operations,  and  the  doctrinal  requirements. 
The  mission  duration  and  frequency  of  missions  are  then 
translated  into  an  operator  mission  requirement.  Given  doctrinal 
constraints  such  as  work  limitations  and  number  of  operators 
required  per  system,  the  model  then  determines  the  number  of 
operators  required  to  support  a  given  operating  scenario. 


Operator  Support  Module  Outputs 

The  output  of  this  module  can  take  a  variety  of  forms  such 
as  the  number  of  operators  required  to  continuously  support  a 
specific  operating  scenario,  or  the  number  of  system  operations 
that  can  be  supported  by  a  given  number  of  operators.  Regardless 
of  the  form  of  the  operator  support  module  output,  the 
information  provides  the  ability  to  determine  the  effects  of 
operator  requirements  on  mission  capability  and  the  effect  of 
system  operations  on  manpower  requirements  for  operator 
personnel . 


gontnifejAt-ian-gf-K^NCAP  Mstlwfl  £q-_manprint  Program 

The  method  of  analysis  complements  the  ARI  MANPRINT  program 
by  providing  a  relatively  inexpensive  yet  precise  method  to 
quantify  and  study  the  relationships  between  hardware  design, 
manpower  availability,  personnel  capability,  and  mission 
capability.  The  input  information  required  to  employ  the  method 
is  minimal  and  can  be  changed  interactively  to  include  system  RAM 
data  and  a  mission  operating  scenario. 

The  rapid  and  flexible  approach  of  the  MANCAP  method  allows 
for  a  rapid  and  inexpensive  "what-if"  capability  that  is  useful 
for  MPT  planning  during  early  materiel  systems  acquisition  or 
during  doctrinal  development.  This  "what-if"  capability  is 
provided  through  the  ability  to  interactively  perform  sensitivity 
analysis  for  some  or  all  of  the  modules  discussed  above.  The 
"what-if”  analysis  can  be  performed  by  changing  the  interactive 
parameters  of  each  module  such  as  the  number  and  types  of 
personnel  available  at  various  levels  of  maintenance  to 
investigate  their  impact  on  mission  capability. 
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The  MANCAP  method  is  relatively  inexpensive  since  it  was 
developed  using  a  modular  approach  which  allows  for  the 
application  of  one  or  several  modules.  The  modules  can  operate 
together  or  in  a  stand-alone  mode  which  is  useful  when  the 
information  desired  is  only  dependent  on  one  of  the  modules. 

Moreover,  the  MANCAP  method  is  beneficial  to  the  MANPRINT 
program  since  it  allows  for  the  incorporation  of  new  RAM  data, 
the  modeling  of  different  operating  scenarios,  and  the  modeling 
of  varying  personnel  authorizations.  The  MANCAP  method's  low 
cost  and  flexibility  is  important  to  the  MANPRINT  program  since 
the  MANPRINT  program's  purpose  is  to  incorporate  the  integration 
of  manpower  and  personnel  early  in  the  system  development 
process,  but  integration  at  an  early  stage  also  requires  the 
flexibility  to  change  as  the  system  becomes  better  defined. 


MANCAP  APPLICATION  TO  THE  LHX 

Application  of  the  previously  described  MANCAP  method  to  the 
LHX  was  done  concurrently  with  and  was  an  integral  part  of  the 
method  of  analysis.  The  Light  Infantry  Division  (LID)  was  chosen 
as  the  organization  investigated  because  it  is  scheduled  to 
employ  LHX  aircraft  almost  exclusively.  Moreover,  the  LID  is  the 
smallest  and  most  mobile  division  receiving  LHX  aircraft  and 
therefore  has  the  most  austere  support  structure.  Although  the 
method  was  applied  to  LHX  assets  in  the  LID,  the  method  can 
easily  be  applied  to  the  other  division  types.  The  nature  of  the 
top-down  approach  employed  was  such  that  at  times  the  information 
available  drove  the  structure  of  the  model  and  at  other  stages 
the  demands  of  the  model  established  the  requirement  for  specific 
elements  of  data.  The  method  of  analysis  was  applied  to  the  LHX 
operating  under  three  mission  scenarios  to  determine  the 
relationships  among  hardware  design  (RAM),  manpower  requirements, 
and  mission  capability.  Application  of  the  methodology  to  the 
LHX  required  completing  the  following  four  steps  as  discussed  in 
the  Method  section. 

1.  LHX  system  definition. 

2.  Identify  LHX  mission  scenario. 

3.  Functional  description. 

4.  Apply  computer-based  models  to  the  LHX  system. 


LHX  System  Definition 

The  first  step  in  applying  the  methodology  is  to  describe 
the  total  system  in  sufficient  detail  to  effectively  investigate 
the  MPT  impacts  of  introducing  the  LHX  into  that  system.  In  the 
LID  the  organizations  materially  affected  are  the  Combat  Aviation 
Brigade  (CAB)  and  the  Division  Support  Command  (DISCOM) . 
Therefore,  the  system  may  be  described  as  the  interaction  of  the 
activities  within  those  organizations  occasioned  by  and  in 
support  of  combat  and  combat  support  aviation  mission  functions. 
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The  major  elements  In  the  system  are  the: 


1.  Weapon  system. 

2.  Operating  organizations. 

3.  Support  activities. 

The  weapon  systems  are  the  LHX  SCAT  (scout/ attack)  and 
Utility  aircraft.  The  aspects  of  the  LHX  that  cause  interaction 
among  the  elements  of  the  system  are  the  crew  complement,  failure 
rates,  repair  times,  and  support  equipment.  The  specific 
attributes  that  affect  MPT  were  drawn  from  the  body  of  design 
goals  and  concepts  that  have  been  specified  in  the  various 
acquisition  documents.  A  further  description  of  the  model 
attributes  is  contained  in  Appendix  A  to  include  a  discussion  of 
all  assumptions,  semi-fixed  parameters,  and  interactive 
parameters  as  described  in  the  Method  section. 

The  operating  organizations  are  the  aviation  section  in  the 
Headquarters  and  Headquarters  Company  (HHC)  of  the  CAB,  the  Air 
Reconnaissance  Troops  (ARTS)  of  the  Air  Reconnaissance  Squadron 
(ARS) ,  and  the  Attack  Helicopter  Companies  (AHCs)  of  the  Attack 
Helicopter  Battalion  (AHB) .  Figure  4  depicts  those  organizations 
with  their  key  resources  to  include  organic  support  capabilities. 
Operators  (pilots)  within  these  organizations  are  limited  by  the 
crew  endurance  constraints  established  in  AR  95-1  and  repairers 
are  limited  to  3.4  hours  of  direct  maintenance  and  2.5  hours  of 
indirect  maintenance  per  12-hour  shift  as  stipulated  in  the  LHX 
RAM  Rationale  Report.  The  strengths  and  military  occupational 
specialties  (MOS)  are  in  accordance  with  the  L-series  Table  of 
Organization  and  Equipment  (TOE) . 

The  support  organizations  are  organized  tc  operate  in 
accordance  with  the  Two  Level  Maintenance  Concept,  the  standard 
multitiered  Class  IX  supply  system,  and  current  ammunition  and 
petroleum,  oils  and  lubricants  (POL)  resupply  doctrine  prescribed 
in  FM  1-104.  These  organizations  are  the  shaded  organizations  in 
Figure  4  and  include  the  Headquarters  and  Service  Company  (HSC) 
of  the  AHB,  the  Headquarters  and  Headquarters  Troop  (HHT)  of  the 
ARS,  the  Class  III  and  V  supply  Platoon  of  the  HHC  CAB,  and  the 
OISCOM's  Aviation  Maintenance  Company  (AMC)  and  Supply  and 
Transportation  Battalion  (S&T  BN)  with  its  FSCs  (Forward  Supply 
Companies) .  The  maintenance  personnel  have  the  same  general 
workload  capabilities  as  those  in  the  operating  organizations. 
However,  the  aviation  trades  (68  Series  MOS),  avionics  MOS,  and 
technical  inspectors  (66  Series  MOS)  are  virtually  exclusive  to 
the  support  organizations.  The  Class  IX  personnel  are  capable  of 
processing  37.41  and  12.05  requisitions  per  day  in  CAB  and 
DISCOM,  respectively  (see  Appendix  C  for  the  derivation  of  the 
Class  IX  capability) .  The  ammunition  and  POL  handlers  in  the 
Class  III  and  V  Supply  Platoon  are  only  limited  by  a  12-hour 
shift  and  the  doctrinal  and  equipment  constraints  existing  within 
a  FARP  (Forward  Arming  and  Refueling  Point) ,  and  the  ammunition 
handlers  in  the  S&T  BN  are  capable  of  handling  275  tons  per  day 
in  accordance  with  MACRIT  (Manpower  Authorization  Criteria) . 
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REPAIRERS  INCLUDE  ITS 


A  mission  scenario  that  placed  a  representative  demand  on 
the  system  was  developed  for  each  type  unit.  The  missions  are 
independent  except  insofar  as  they  place  simultaneous  demands  on 
portions  of  the  support  system.  The  mission  scenarios  were  taken 
from  the  mission  profiles  in  the  LHX  RAM  Rationale  Report 
developed  for  the  Combat  Developers  Analysis.  The  attack  mission 
profile  consists  of  two  3-hour  missions  performed  back-to-back 
with  eight  aircraft  each.  The  reconnaissance  mission  scenario 
consists  of  two  missions,  one  with  five  aircraft,  the  other  with 
two  aircraft,  with  the  second  mission  launch  occurring  1.8  hours 
after  the  first  mission  launch.  For  both  missions,  the  mission 
duration  is  three  hours.  There  was  no  utility  mission  scenario 
given  in  the  LHX  RAM  Rationale  Report.  Consequently,  on  the 
basis  of  the  Logistics  Support  Analysis  (LSA)  sheet,  the  research 
team  developed  a  utility  mission  consisting  of  a  series  of 
continuous  three  ship,  three  hour  missions.  Figure  5  illustrates 
the  different  mission  scenarios  for  the  AHB,  the  ART,  and  the  HHC 
CAB  used  in  the  modeling  effort. 


The  operating  structure  for  the  mission  scenarios  described 
above  is  highly  dependent  upon  the  structure  of  the  LID.  For  the 
aircraft  system  modeled,  the  sequence  of  operations  consisted  of 
a  mission  performance  sequence  for  each  aircraft  in  each  mission 
scenario  and  the  possible  actions  or  series  of  actions  that  may 
occur  from  performance  of  that  mission  sequence.  The  mission 
performance  sequence  consists  of  a  daily  inspection,  selection 
for  mission,  mission  launch,  mission  recovery,  and  a  post-flight 
operation.  The  possible  paths  that  an  aircraft  may  follow  given 
the  mission  performance  sequence  consists  of  a  series  of  repair 
actions  that  result  from  a  mission  failure  or  required 
maintenance  action.  Repair  actions  can  be  performed  on  the 
flight  line,  at  the  headquarters  level,  at  AMC,  or  through 
substitution  of  float  aircraft.  Figure  6  is  a  flow  diagram 
illustrating  the  basic  operations  that  may  occur  for  any  LHX 
aircraft  in  the  LID.  Appendix  B  contains  a  detailed  description 
of  the  flow  diagrams  representing  the  aircraft  sequence  of 
operations  with  all  possible  paths  of  action  depicted  in  detail. 

In  addition  to  the  aircraft  sequent?  of  operations,  a  flow 
diagram  was  developed  to  depict  the  possible  paths  of  action  that 
maintenance  personnel  may  take.  The  diagrams  for  maintenance 
personnel,  also  presented  in  Appendix  B,  differ  according  to  MOS 
and  organizational  location.  For  example,  the  LHX  repairer,  MOS 
67(2),  is  the  only  repairer  located  on  the  flight  line  and  only 
performs  daily  inspections,  launches,  lecoveries,  post-flight 
inspections,  aircraft  transfers  to  higher  maintenance,  or  flight 
line  repairs.  The  technical  inspector  only  performs  inspections 
of  repairs  performed  at  the  headquarters  level  or  AMC.  He  does 
not  perform  any  actual  hands-on  maintenance.  All  other  repairer 


Simulation  flow  diagram  of  LHX  operations. 
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MOSs  perform  repairs  at  the  headquarters  level  and  AMC. 
Maintenance  personnel  operate  from  a  Mtub  file"  where  all  of 
their  work  orders  are  stored.  The  "tub- file”  operates  as  a  work 
order  management  system.  When  an  individual  begins  his  shift,  he 
checks  the  "tub  file"  for  the  highest  work  priority  and  executes 
that  maintenance  action.  Until  his  work  shift  is  over  or  until 
the  individual  has  exceeded  the  allotted  time  to  perform  direct 
maintenance,  the  individual  continues  the  process  of  getting  the 
highest  priority  work  order  from  his  "tub  file",  and  performing 
aircraft  maintenance.  The  probabilities  and  elapsed  times  of  the 
actions  represented  in  the  flow  diagrams  were  also  identified 
during  this  step.  The  repair  and  supply  location  probabilities 
and  times  were  taken  directly  from  the  Administrative  Logistics 
Down  Time  (ALDT)  model  in  the  LHX  RAM  Rationale  Report.  The 
maintenance  workload  was  distributed  among  the  repairer  MOS 
according  to  probabilities  derived  from  MARC  factors  provided  by 
the  LHX  Program  Manager's  Office. 

Table  1  presents  the  numbers  and  types  of  operator, 
maintainer,  and  supply  MOS  authorized  for  in  the  Army  of 
Excellence  (AOE)  TOE. 


Table  1 

IHX  Personnel  Authorized  in  AOE  TOE 


PERSONNEL 

TYPE/MDS 

AHC 

AOE 

HSC 

AOE 

ART 

AOE 

HOT 

AOE 

HHC 

AOE 

AMC 

AOE 

ESC 

AOE 

AVIATOR 

18 

N/A 

11 

N/A 

6 

N/A 

N/A 

REPAIRERS 

66J 

0 

1 

0 

1 

0 

1 

66(1) 

0 

7 

0 

5 

1 

8 

67(2) 

11 

15 

10 

10 

6 

37 

68(3) 

0 

4 

0 

2 

0 

11 

68(4) 

0 

9 

0 

8 

0 

12 

68G 

0 

3 

0 

2 

0 

4 

68H 

0 

0 

0 

0 

0 

3 

68K 

0 

1 

0 

1 

0 

1 

35(5) 

0 

9 

0 

3 

0 

15 

55B 

0 

0 

0 

0 

25 

0 

8 

76  SERIES 

0 

4 

0 

4 

0 

8 

0 

77F 

0 

0 

0 

0 

42 

0 

0 

Note:  66(1)  -  IHX  Technical  Inspector 
67(2)  -  IHX  Repairer 
68(3)  -  Engine  and  Fcwertrain  Repairer 
68(4)  -  Electriciarv/Armament/Fire  Control  Repairer 
35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 
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Table  2  displays  the  probabilities  associated  with  the 
latest  MARC  factors  for  the  repairer  MOS  authorized  to  support 
the  LHX  used  in  the  modeling  effort.  The  numbers  and  types  of 
personnel  authorized  were  determined  from  a  review  of  the 
existing  Light  Infantry  Division's  AOE  TOE.  From  a  review  of  FM 
1-104  and  the  LHX  Full  Scale  Development  (FSD)  Request  for 
Proposal  (RFP) ,  supply  constraints  identified  included  the 
constraint  that  rearming  and  refueling  operations  will  require  a 
minimum  of  two  personnel.  Other  supply  constraints  are  based  on 
the  design  characteristics  such  as  the  types  and  amount  of 
ammunition,  the  fuel  capacity,  and  the  fuel  consumption 
requirements  for  the  LHX. 


Table  2 

Probability  of  Repair 


MOS 

LHX  (UTIL) 
MMH/FH 

LHX  (SCAT) 

MMH/FH 

66  J 

Inspects  all  repairs  performed  by  68(4) 

66(1) 

Inspects  all 

other  repairs 

67(2) 

.042 

.098 

68(3) 

.240 

.166 

68(4) 

.224 

.332 

68G 

.135 

.104 

68H 

.045 

.031 

68K 

.090 

.072 

35(5) 

.224 

.197 

Note: 


66(1)  -  LHX  Technical  Inspector 
67(2)  -  LHX  Repairer 

68(3)  -  Engine  and  Powertrain  Repairer 

68(4)  -  Electrician/ Armament/Fire  Control  Repairer 

35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 


Application  of  MANCAP  Modules  to  LHX 

The  data  developed  for  the  LHX  were  incorporated  into  the 
operations  and  maintenance  module,  the  operator  support  module, 
and  the  supply  support  module  as  they  were  being  developed.  The 
data  served  as  inputs  for  the  various  modules  but  also  served  as 
a  baseline  from  which  the  modules  were  structured  to  ensure  that 
the  modules  were  sensitive  to  various  mission  profiles  and  MPT 
parameters . 
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The  operations  and  maintenance  module  consists  of  a 
simulation  routine  that  exercises  the  LHX  according  to  the 
previously  described  mission  scenarios,  capability  constraints, 
and  priorities  established  by  the  input  data. 

The  input  data  are  entered  and  adjusted  interactively  to 
include  the  mission  profile,  the  number  of  cycles  or  subcycles, 
the  number  of  missions  per  cycle,  the  mission  length,  the  numbers 
of  aircraft  per  mission,  the  number  of  units  per  cycle,  and 
assorted  RAM  data.  The  RAM  data  that  are  input  into  the  model 
are  the  Mean  Time  Between  Mission  Affecting  Failure  (MTBMAF) , 

Mean  Time  To  Repair  (MTTR) ,  and  Mean  Time  Between  Essential 
Maintenance  Actions  (MTBEMA) . 

The  simulation  begins  by  selecting  aircraft  to  perform  a 
mission,  sequencing  through  the  mission  flow  diagram  and 
generating  events  as  the  aircraft  progresses  through  the  sequence 
of  operations.  Each  aircraft  has  a  string  variable  associated 
with  it  that  contains  an  aircraft  and  unit  identification  code,  a 
time,  an  aircraft  status  code,  and  maintenance  action  codes,  when 
appropriate.  The  string  variables  serve  as  a  "genetic  code"  for 
each  event  transaction  that  occurs. 

When  maintenance  transactions  are  generated,  the  simulation 
determines,  based  upon  random  sampling  from  probability 
distributions  and  previously  generated  events,  which  MOS  is 
required,  if  the  needed  MOS  is  available,  and  the  type  of  repair 
required.  If  the  MOS  or  part  is  not  available,  the  aircraft  is 
placed  in  a  queue,  and  a  wait  time  is  generated  for  the  aircraft 
until  the  MOS  or  part  becomes  available.  Wait  times  are  recorded 


The  simulation  progresses  from  one  event  to  an  immediately 
succeeding  one  for  as  many  cycles  as  have  been  specified  in  the 
input  data.  For  the  attack  mission  profile,  four  cycles  of  18 
hours  each  were  used  to  obtain  mission  performance  data  for  a 
period  of  three  days.  The  utility  and  the  reconnaissance  mission 
profiles  simulated  aircraft  performance  for  three  cycles  of 
24-hour  periods  for  a  total  performance  period  of  three  days. 

The  research  team  found  that  differences  in  aircraft 
availability  and  average  flying  hours  between  scenarios  of  three 
and  six  days  were  minor  and  appeared  to  be  due  to  differences  in 
the  random  numbers  used  in  the  simulation  process.  Therefore,  a 
three-day  scenario  provides  approximately  the  same  precision  as  a 
six-day  scenario.  A  three-day  performance  period  was  thus 
determined  to  be  sufficient  to  achieve  a  steady  state  for  the 
mission  scenarios. 

The  simulation  model  was  initially  run  for  12  replications 
in  order  to  generate  outputs  that  were  normally  distributed  and 
could  be  averaged  to  obtain  repeatable  output  data.  Initially, 
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12  replications  did  not  appear  to  generate  sufficient  maintenance 
workload  for  the  ART  and  HHC  CAB,  so  additional  replications  were 
added  to  those  simulation  runs.  However,  an  analysis  of  the  data 
from  runs  with  increased  replications  revealed  little  difference 
in  the  amount  of  maintenance  workload  generated.  Therefore,  it 
was  decided  that  12  replications  generated  sufficient  maintenance 
workload  for  all  three  of  the  organizations  simulated. 


Application,  of  the  Supply  Support  Module 

The  supply  support  module  was  applied  to  each  of  the  mission 
profiles  for  Class  III,  V,  and  IX  supply.  For  each  unit  type, 
supply  operations  are  conducted  at  the  headquarters  level  and  in 
the  DISCOM.  The  supply  workload  generated  in  the  DISCOM  takes 
into  account  the  aggregated  supply  requirements  of  the  three  unit 
types.  In  all  cases,  the  supply  workload  is  generated  based  upon 
the  supply  required  to  sustain  the  level  of  mission  operations 
determined  in  the  operations  and  maintenance  module. 

Class  IX  Supply.  Class  IX  supply  is  provided  to  the 
division  units  through  the  Prescribed  Load  List  (PLL)  at  the 
owning  unit  and  through  the  Authorized  Stockage  List  (ASL) 
located  in  the  DISCOM' s  AMC.  The  PLLs  for  the  AHB,  ARS,  and  HHC 
CAB  are  maintained  at  the  HSC,  HHT,  and  HHC  CAB,  respectively. 

The  Class  IX  module  employs  the  MACRIT  workloads  rates 
expressed  in  requisitions  processed  per  day.  The  module  computes 
manpower  based  on  requisitions  processed  during  the  durations  and 
maintenance  simulation  divided  by  the  MACRIT.  Since  the  PLL  and 
shop  stock  are  operated  on  a  "use  one  order  one"  basis,  each  time 
a  repair  requires  a  part,  a  requisition  was  submitted.  The 
workload  at  the  PLL  and  shop  stock  levels  was  determined  on  the 
basis  of  the  repairs  requiring  parts  performed  at  the  owning  unit 
(HHC  CAB,  AHB  or  ARS) .  For  the  ASL,  the  workload  was  based  on 
the  total  requisitions  processed  within  the  division. 

The  MACRIT  unit  of  work  is  a  line  of  supply.  Therefore, 
prior  to  performing  the  above  calculations,  it  was  necessary  to 
convert  lines  to  requisitions  per  day.  The  method  of  conversion 
is  described  in  Appendix  C. 

Class  III  Supply.  Class  III  supply  is  provided  to  the  AHB, 
the  ART,  and  the  HHC  CAB  by  the  HHC  CAB  Class  III  and  V  Platoon. 
FM  1-104  states  that  when  determining  the  fuel  requirements  for  a 
unit,  assume  100%  aircraft  availability.  Therefore, 
determination  of  fuel  requirements  for  the  LHX  is  not  dependent 
on  aircraft  availability.  Fuel  requirements  are  dependent  upon 
average  mission  duration,  number  of  aircraft  per  mission,  and 
fuel  consumption  rates.  FM  1-104  also  states  that  refueling 
operations  require  one  person  to  operate  the  pump  and  another  to 
operate  the  nozzle.  Since  aircraft  launches  occur  simultaneously 
and  missions  occur  back-to-back,  each  unit  requires  two  Class  III 
supply  personnel  per  aircraft  launched  at  a  given  time. 


21 


Division  level  Class  III  supply  support  is  provided  by  the 
Class  III  Section  of  the  Forward  Supply  Company  (FSC)  of  the 
Supply  and  Transportation  Battalion  (S6T  BN) .  However,  the  total 
Class  III  requirements  for  the  CAB  exceed  the  storage  capacity 
(24,000  gallons)  of  the  S&T  BN.  Therefore,  for  the  purposes  of 
this  effort,  the  Class  III  and  V  Platoon  is  assumed  to  perform 
organic  resupply  from  non-divisional  sources. 

Since  the  Forward  Arming  and  Refueling  Points  (FARPs)  are 
responsible  for  fuel  resupply  to  LHX  units,  a  spreadsheet  model 
was  developed  to  investigate  the  personnel  and  equipment 
requirements  of  a  FARP  based  upon  the  fuel  requirements  of  the 
LHX.  The  types  of  equipment  and  personnel  authorized  for  FARP 
operations  were  determined  from  the  AOE  TOE  of  the  Class  III  and 
V  Platoon  in  the  HHC  CAB.  There  are  42  aircraft  fuel  handlers 
authorized  in  the  Class  III  and  V  platoon,  allowing  for  two  men 
to  conduct  refueling  operations,  one  operating  the  pump  and  the 
other  operating  the  nozzle. 

The  types  and  numbers  of  equipment  authorized  in  the  Class 
III  Section  of  the  S&T  BN  are  as  follows: 

16  -  HEMTTs  (heavy  expanded  mobility  tactical  trucks) 
with  mounted  tank  and  pump  units 
16  -  600  gallon  tanks  with  1.5  two-wheeled  trailers 
10  -  FAREs  (forward  area  refueling  equipment) 

30  -  500  gallon  collapsible  fuel  drums 

It  is  assumed  that  each  HEMTT  has  1  pump  unit  with  4  nozzles 
and  each  FARE  has  1  pump  with  2  nozzles.  However,  the  model  can 
be  changed  easily  to  include  additional  equipment  or  personnel. 

To  determine  the  LHX  fuel  requirements  at  a  given  FARP 
location,  the  fuel  consumption  per  mission  was  determined  as  well 
as  the  required  replenishment  capability.  The  replenishment 
capacity  is  the  amount  of  fuel  that  must  be  in  the  system  in 
addition  to  the  fuel  at  the  FARP  in  order  to  sustain  refueling 
operations. 

The  consumption  of  fuel  for  a  given  mission  was  determined 
by  the  average  flying  hours,  as  determined  in  the  operations  and 
maintenance  module,  the  number  of  aircraft  per  mission  and  a 
consumption  rate  of  430  pounds  per  hour  (66.98  gallons  per  hour). 
The  replenishment  capacity  was  determined  from  the  travel  times 
to  and  from  the  FARP  which  were  determined  from  Table  4-4  in  FM 
1-104  and  the  amount  of  fuel  supplied  per  mission  period. 

For  the  purposes  of  this  analysis,  it  was  assumed  that  the 
500  gallon  drums  would  be  airlifted  for  resupply  and  thus  would 
not  require  FARP  personnel  to  resupply.  Due  to  the  requirement 
of  back-to-back  missions,  refueling  operations  had  to  be 
accomplished  simultaneously  for  all  mission  aircraft.  Therefore, 
there  was  a  requirement  to  have  as  many  nozzles  available  as 
there  are  aircraft  to  refuel. 
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The  total  mix  of  personnel  and  equipment  required  was  then 
determined  interactively  from  the  amount  of  equipment  and 
personnel  required  to  refuel  the  selected  mission  and  resupply 
the  FARP.  The  placement  of  equipment  and  numbers  of  personnel 
can  be  varied  to  determine  the  refuel ing  capabilities  of  the  FARP 
given  various  combinations  of  equipment  and  different  operating 
scenarios.  Figure  7  illustrates  one  possible  FARP  structure  used 
to  refuel  an  LHX  equipped  unit. 

Class  V  Supply.  Class  V  supply  is  provided  by  the  Class  III 
and  V  Platoon  of  the  HHC  CAB  for  units  organic  to  the  CAB  and  by 
the  Ammunition  Transfer  Point  (ATP)  Section  of  the  FSC,  S&T  BN  in 
the  DISCOM.  The  Class  V  supply  requirements  of  the  CAB  were 
determined  similarly  to  the  Class  III  requirements  discussed 
above.  FM  1-104  and  the  LHX  Draft  FSD  RFP  (2nd  draft)  specify 
that  rearming  operations  require  two  personnel  per  aircraft  and 
100%  aircraft  availability  for  staffing  purposes.  Given  these 
doctrinal  constraints,  the  ammunition  requirements  for  the  LHX 
were  based  upon  the  number  of  aircraft  per  mission,  the  number  of 
missions  per  day,  and  the  ammunition  requirements  for  the  LHX 
aircraft.  For  the  purposes  of  this  analysis,  it  was  assumed  that 
every  mission  would  require  a  full  load  of  ammunition.  Thus, 
when  staffing  for  ammunition  resupply,  it  was  assumed  that  all 
aircraft  to  be  launched  would  be  resupplied. 

The  LHX  Class  V  supply  requirements  of  the  LID  were 
determined  based  upon  the  number  of  personnel  authorized  for  the 
ATP  Section  and  the  workload  generated  by  the  operations  and 
maintenance  module.  The  AOE  TOE  authorizes  8  people  (MOS  55B) 
each  with  a  handling  capacity  of  275  tons  of  ammunition  daily. 

The  ammunition  requirements  of  the  LHX  were  input  into  the 
model  to  include  the  number  and  types  of  ammunition  required. 

From  the  LHX  Draft  FSD  RFP,  it  was  determined  that  the  SCAT  is  to 
be  equipped  with  four  Hellfires  weighing  44.5  kg,  8  air-to-air 
missiles  weighing  12.7  kg,  and  a  magazine  capacity  of  500  rounds 
per  mission.  The  weight  of  the  rounds  was  determined  from  FM 
101-10-1  and  was  determined  to  be  .34  kg.  The  Utility  is 
equipped  with  the  same  armament  system  as  the  SCAT  except  that  it 
is  not  equipped  with  any  Hellfire  missiles.  The  LHX  ammunition 
requirements  were  determined  by  the  model  based  upon  the  LHX 
ammunition  capacity  in  terms  of  weight  and  the  frequency  of 
resupply. 

The  ammunition  requirements  were  then  aggregated  for  the 
three  unit  types  to  determine  the  total  portion  of  the  ATP 
Section  required  to  support  LHX  units  in  the  CAB.  Specifically, 
the  Class  V  supply  requirements  were  determined  as: 

f (ammo/rossn) * (roisslon/dav) * (acft/mission) 1  *  ATP  section 

workload  personnel  required 
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TANK  UNIT  *  0.00 

TRAl  UNMOUNTED 


Application  or  me  gperaror_&uppQix  noauie 

The  operator  support  nodule  requires  inputs  of  aircraft 
availability,  average  mission  duration  and  environmental  factor 
to  determine  the  maximum  number  of  flying  hours  per  operator  per 
day  and  the  number  of  mission  flown  per  day.  The  environmental 
factor  is  based  upon  the  crew  endurance  requirements  specified  in 
AR  95-1.  In  the  model  developed,  the  environmental  factor  used 
was  a  combination  of  day  and  night  flying  requirements  assuming 
seven  day  mission  sustainability.  This  factor  can  be  changed 
interactively  if  actual  mission  conditions  are  known.  The  model 
then  determined  the  number  of  pilots  required  to  operate  the  LHX 
and  sustain  mission  performance  for  the  three  mission  profiles. 


Sensitivity  Analyses 

The  three  modules  of  the  MANCAP  method  were  first  applied  to 
each  of  the  mission  profiles  assuming  the  availability  of  the 
authorized  maintenance  personnel  as  specified  in  the  LHX  RAM 
Rationale  Report.  These  initial  applications  served  as  baselines 
from  which  sensitivity  analyses  were  run  to  investigate  potential 
personnel  reductions  and  their  impact  on  LHX  mission  capability. 
The  specific  sensitivity  analyses  performed  are  discussed  in 
detail  along  with  the  initial  outputs  of  the  base  case  in  the 
next  section  of  this  report. 


LHX  RESULTS  AND  SENSITIVITY  ANALYSES 

This  section  presents  the  results  of  the  application  of  the 
MANCAP  method  to  the  LHX.  The  results  are  first  presented  for 
each  of  the  three  mission  scenarios  with  the  quantity  and  types 
of  personnel  authorized  by  the  LID  AOE  TOE  to  the  LHX.  The  first 
set  of  results  provided  the  base  case  from  which  various 
sensitivity  analyses  were  performed.  The  sensitivity  performed 
for  each  mission  scenario  was  a  reduction  of  maintenance 
personnel  available  at  the  headquarters  level.  Two  additional 
sensitivity  analyses  were  performed  for  the  AHB  which  included  an 
investigation  of  the  mission  capability  impact  when  there  is  a 
reduction  in  the  number  of  aircraft  in  each  AHC  and  when  there  is 
a  decomposition  of  the  AMC.  The  last  two  sensitivities  were 
performed  only  for  the  AHB  since  it  is  the  most  demanding  mission 
profile  in  terms  of  maintenance  manpower  required.  The  base  case 
and  the  sensitivity  analyses  results  are  presented  in  Appendix  D. 


Bftg?  Cflsg  Results 

The  base  case  presents  the  mission  capability  and  resources 
required  to  support  the  LHX  given  the  manpower  and  support 
resources  currently  available  in  the  LID.  Figures  8  through  11 
illustrate  the  mission  capability  profile  for  the  attack,  the 
utility,  and  the  reconnaissance  missions. 
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Figure  8.  Base  Case  Mission  Capability  Prof ile-Attack(AHB) 


Figure  9.  Base  Case  Mission  Capability  Profile-Utility  (hhc,  cab) 


Aircraft  Startup  “  The  number  of  aircraft  able  to  start  the  mission. 

Aircraft  Completing  ■  The  number  of  aireraft  performing  an  enUr*  t  hr.  mi  mi  on 
Frequency  ■  The  number  of  missions  with  the  configuration  indicated 

by  the  intersection  of  th  eaircraft  starting  and  aircraft 
completing  axes.  26 


Figure  11.  Base  Case  Mission  Capability  Profile-Recon  (2  acft) (ars) 

Aircraft  Starting  *  Tta  number  of  aircraft  able  to  atart  the  miaaion. 

Aircraft  Completing  •  The  number  of  aircraft  performing  an  antira  S  hr  miaaion 
Frequency  •  The  number  of  miaaiona  with  the  configuration  indicated 

by  the  intaraaction  of  th  aaireraft  atorting  and  aireraft 
completing  axes.  27 


Presented  in  Table  3  are  the  average  number  and  percentage 
of  aircraft  successfully  launched  per  mission,  the  average  number 
of  hours  flown  per  aircraft  per  mission,  and  the  average 
percentage  of  aircraft  completing  each  mission  for  the  attack, 
the  utility,  and  the  reconnaissance  missions.  An  examination  of 
this  table  reveals  that  each  mission  scenario  has  an  average 
successful  launch  rate  of  at  least  90%  for  their  respective 
mission  aircraft. 


Table  3 

Summary  of  Base  Case  Mission Capability 


Mission 

Req 

Acft 

Average 

Successful 

Launches 

Number  Percent 

Average 

Hr s/ Ac f t/Mssn 

Average 

Percentage 

Completing 

Attack 

8 

7.76 

97% 

2.63 

78.6% 

Utility 

3 

2.97 

99% 

2.57 

83.4% 

Recon 

5 

4.96 

99% 

2.63 

80.7% 

Recon 

2 

2 

100% 

2.37 

71.9% 

In  all  cases  except  for  the  reconnaissance  mission  using  two 
aircraft,  the  average  percentage  of  aircraft  completing  each 
mission  is  approximately  80%.  The  reconnaissance  mission 
requiring  two  aircraft  is  slightly  lower  in  terms  of  mission 
completion  and  mission  duration  since  there  are  a  fewer  number  of 
aircraft  to  perform  the  mission  and  if  one  aircraft  fails,  the 
percentage  of  completion  is  reduced  to  50%. 

Another  measure  of  mission  capability  is  through  the 
percentage  of  time  aircraft  are  capable  of  being  launched  and  the 
percentage  of  time  that  aircraft  complete  the  mission.  Table  4 
displays  these  percentages  for  each  mission  scenario.  Through 
examination  of  Table  4,  it  can  be  determined  that  over  80%  of  the 
time  for  the  attack  mission  and  over  90%  of  the  time  for  the 
utility  and  reconnaissance  missions,  the  required  number  of 
mission  aircraft  are  available  to  perform  the  mission. 
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Table  4 


* 

Mission  Accomplishment  for  Base  Case 


Mission 

Scenario 

Number  of 
Aircraft 

Percent  at 
Start  of 
Mission 

Percent  at 

End  of 

Mission 

Attack 

0 

0% 

0% 

1 

0% 

0% 

2 

0% 

1.4% 

3 

.3% 

1.7% 

4 

.3% 

9.4% 

5 

1.0% 

18.4% 

6 

3.1% 

27.4% 

7 

11.5% 

26.4% 

8 

83.7% 

15.3% 

Utility 

0 

.7% 

1.0% 

1 

.3% 

5.2% 

2 

.7% 

36.8% 

3 

98.3% 

56.9% 

Recon  (5  acft) 

0 

0% 

0% 

1 

0% 

1.0% 

2 

0% 

6.9% 

3 

.5% 

20.6% 

4 

2.9% 

34.3% 

5 

96.6% 

37.3% 

Recon  (2  acft) 

0 

0% 

6.2% 

1 

0% 

43.8% 

2 

100% 

50.0% 

Table  5  presents  the  workload  and  strength  required  for 
operator  (aviators) ;  maintainer  (repairers) ;  and  Class  III  (MOS 
55B) ,  Class  V  (MOS  77F) ,  and  Class  IX  (76  Series  MOS)  supply 
personnel  by  organizational  level  for  each  mission  scenario  given 
the  personnel  authorized  by  the  AOE  TOE.  The  workload  is 
presented  by  MOS  and  was  derived  based  upon  3.4  direct 
maintenance  man-hours  per  day  and  2.5  indirect  maintenance 
man-hours  per  day.  As  can  be  seen  from  Table  5,  most  MOSs  are 
significantly  less  than  the  current  strength  authorized  in  the 
AOE  TOE. 
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Table  5 


PERSONNEL  AHC  HSC  ART  HHT  HHC  CAB  AMC  ESC 

TYPE^MDS  AQE  IHX  ADE  IHX  ADE  LHX  ADE  IHX  ADE  IHX  ADE  LHX  ADE  1HX 


AVIATORS 

18 

13 

1 

11 

12 

6 

14 

REPAIRERS 

66J 

1 

2 

1 

1 

1 

3 

66(1) 

7 

3 

5 

1 

1 

1 

8 

7 

67(2) 

11 

9 

15 

1 

10 

8 

10 

1 

6 

0 

37 

3 

68(3) 

4 

1 

2 

1 

11 

4 

68(4) 

9 

3 

8 

2 

12 

5 

68G 

3 

1 

2 

1 

4 

1.6 

68H 

0 

0 

0 

0 

3 

1 

68K 

1 

1 

1 

1 

1 

1 

35(5) 

9 

2 

3 

1 

15 

4 

SUPPLY 

55B 

0 

32 

0 

20 

25 

12 

0 

8 

.79 

76  SERIES 

4 

1 

4 

1 

0 

1 

8 

2 

0 

77F 

0 

32 

0 

20 

42 

12 

0 

0 

N/A 

Note:  66(1)  -  IHX  Technical  Inspector 
67(2)  -  IHX  Repairer 
68(3)  -  Engine  and  Etwertrain  Repairer 
68(4)  -  Electrician/ Arxnament/Fire  Control  Repairer 
35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 


The  supply  manpower  requirements  for  the  base  case  are  also 
presented  in  Table  5.  The  Class  III  and  V  requirements  were 
derived  from  the  LHX  Draft  FSD  RFP  requirements  that  resupply 
requires  two  men  to  rearm  (MOS  55B)  or  refuel  (MOS  77F)  each 
aircraft.  The  Class  V  manpower  requirements  for  the  LHX  in  the 
DISCOM  were  derived  using  the  Class  V  supply  model,  the  LHX 
ammunition  requirements  specified  in  the  LHX  Draft  FSD  RFP,  and 
the  mission  data  supplied  from  the  operations  and  maintenance 
module.  The  Class  III  requirements  for  the  CAB  exceed  the 
storage  capacity  of  the  S&T  BN.  Organic  resupply  is  assumed  as 
implied  by  Section  I  of  the  TOE  of  the  S&T  BN.  It  is  also 
assumed  that  resupply  is  available  from  non-divisional  sources 
since  LHX  consumption  exceeds  the  S&T  BN  distribution  capacity  of 
8,100  gallons.  Class  IX  manpower  requirements  (76  Series  MOS) 
were  developed  in  the  Class  IX  supply  model  as  discussed  in  the 
MANCAP  Application  to  the  LHX  section  by  inputting  the  number  of 
parts  requested  at  each  repair  level  by  type  unit. 
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Aircraft  status  is  given  by  the  percentage  of  time  in  which 
an  aircraft  is  "available  for  mission,"  "not  mission  capable,"  or 
"operational  but  not  available".  Aircraft  status  is  expressed  in 
average  hours  per  day  per  aircraft.  Table  6  displays  the 
aircraft  status  for  the  three  mission  scenarios. 


Table  6 

Aircraft  Status  for  Base  Case 


HOURS  PER  DAY  PER  AIRCRAFT 


ATTACK  RECON  UTILITY 


AVAILABLE  FOR  MISSION 
(includes  time  on  missions) 

NOT  MISSION  CAPABLE: 

ON  FLIGHT  LINE 

IN  TRANSIT  TO  HQS  LVL 

AT  HQS  LVL 

IN  TRANSIT  TO  AMC 

AT  AMC 

TOTAL 

OPERATIONAL  BUT  NOT  AVAILABLE 
IN  TRANSIT  FROM  AMC 
IN  TRANSIT  FROM  HQS  LVL 
OVERDUE  DAILY 
TOTAL 


12.78 

12.71 

9.86 

1.27 

3.77 

2.63 

.49 

.39 

0.0 

4.18 

2.25 

0.0 

.29 

.28 

.44 

4.57 

4.25 

10.69 

10.80 

10.94 

13.76 

.26 

.26 

.38 

.16 

.10 

.00 

.  00 

.00 

.00 

.42 

.36 

.38 

From  examining  Table  6,  it  can  be  seen  that  the  majority  of 
"not  mission  capable"  time  is  spent  either  at  the  headquarters 
level  (HSC  for  the  attack  mission  or  HHT  for  the  reconnaissance 
mission)  or  the  AMC.  This  is  due  to  the  delay  time  in  transit, 
the  delay  time  awaiting  personnel,  and  the  additional  time 
required  to  inspect  repairs.  Repairs  performed  on  the  flight 
line  do  not  have  to  wait  for  the  needed  MOS  because  there  is  a 
LHX  repairer,  MOS  67(2),  allocated  to  each  aircraft.  Also,  since 
there  are  not  any  technical  inspectors  assigned  to  the  aviation 
companies,  the  models  assume  that  flight  line  repairs  do  not 
require  technical  inspection.  The  amount  of  non-mission  capable 
time  spent  at  AMC  is  significantly  higher  for  the  utility  mission 
than  for  the  attack  or  reconnaissance  since  there  is  no 
headquarters  level  of  repair  for  the  HHC  CAB. 
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Table  7  presents  the  time  in  man-hours  per  day  per  unit 
spent  awaiting  LHX  repairers  at  each  level.  In  examining  Table 
7,  it  can  be  seen  that  the  majority  of  wait  time  is  for  an 
aircraft  armament  technical  inspector  (MOS  66J) .  This  is  because 
MOS  66J  must  inspect  all  armament  repairs  before  returning  them 
to  mission  capable  status.  Inspections  require  .96  hours  direct 
maintenance  time  to  perform.  Since  there  are  only  3.4  hours  of 
direct  time  available,  a  large  backlog  accumulates  for  the  one 
authorized  MOS  66J  located  at  the  headquarters  level  and  the  AMC. 


Table  7 

Equipment  Awaiting  Maintenance  Personnel  for  Base  Case 


Man-Hours  per  Day 

Level  and 

AHB 

ARS 

HHC  CAB 

Associated  MOS 

(Attack) 

(Recon) 

(Utility) 

Company 

67(2) 

0.0 

0.0 

o 

• 

o 

Headquarters 

66  J 

9.46 

7.19 

0.0 

66(1) 

0.07 

0.01 

0.0 

67(2) 

0.0 

0.0 

0.0 

68(3) 

0.08 

0.14 

0.0 

68(4) 

0.02 

0.01 

0.0 

68G 

0.25 

0.19 

0.0 

68H 

0.0 

0.0 

0.0 

68K 

4.09 

1.39 

0.0 

35(5) 

0.00 

.18 

0.0 

AMC 

66  J 

13.64 

8.27 

3.53 

66(1) 

0.39 

0.04 

0.0 

67(2) 

0.0 

0.0 

0.0 

68(3) 

0.03 

0.0 

0.0 

68(4) 

0.0 

0.0 

0.0 

68G 

0.05 

0.0 

0.0 

68H 

0.45 

0.28 

0.04 

68K 

2.65 

0.85 

0.78 

35(5) 

0.0 

0.0 

0.0 

Note:  66(1)  -  LHX  Technical  Inspector 

67(2)  -  LHX  Repairer 

68(3)  -  Engine  and  Powertrain  Repairer 

68(4)  -  Electrician/Armament/Fire  Control  Repairer 

35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 
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The  first  sensitivity  analysis  was  performed  in  an  attempt 
to  reduce  the  number  of  LHX  maintenance  personnel  at  the 
headquarters  level  (HSC  and  HHT)  without  significantly  affecting 
mission  capability  or  supply  requirements.  The  maintenance 
personnel  currently  allocated  to  the  company  level  and  AMC 
remained  constant  due  to  the  assumption  that  there  was  to  be  one 
LHX  repairer,  MOS  67(2),  allocated  per  aircraft  and  the 
requirement  that  AMC  personnel  work  on  other  division  aircraft 
besides  LHX  aircraft.  The  analysis  was  performed  based  upon  the 
workload  projections  for  each  MOS  at  each  level  of  maintenance  in 
the  base  case  discussed  above.  The  personnel  strength 
projections  from  the  base  case  were  reallocated  and  used  as  the 
input  maintenance  manpower  data.  The  models  were  then  executed 
to  determine  the  impact  of  reduced  personnel  on  mission 
capability.  Table  8  displays  the  number  and  types  of  personnel 
required  for  this  sensitivity. 


Table  8 


personnel  Projected  for  Reduced  HSC  and  HHT  Maintenance  Strength 


Personnel 

Type/MOS 

AHC 

HSC 

ART 

HHT 

HHC 

CAB 

AMC 

FSC 

Aviator 

13 

12 

14 

Repairers 

66J 

1 

1 

4 

66(1) 

1 

1 

0 

8 

67(2) 

10 

1 

8 

0 

8 

3.8 

68(3) 

1 

1 

4 

68(4) 

2 

1 

7 

68G 

1 

1 

3 

68H 

0 

0 

1 

68K 

1 

1 

1 

35(5) 

1 

0 

4.5 

Supply 

55B 

32 

20 

12 

- 

.79 

76  Series 

1 

1 

1 

3 

- 

77F 

32 

20 

12 

N/A 

Note:  66(1)  -  LHX  Technical  Inspector 

67(2)  -  LHX  Repairer 

68(3)  -  Engine  and  Powertrain  Repairer 

68(4)  -  Electrician/Armament/Fire  Control  Repairer 

35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 
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Table  9  displays  the  time  in  man-hours  per  day  aircraft 
spent  awaiting  individual  repair  MOSs  at  each  level  of 
maintenance  by  type  unit.  When  comparing  Table  9  with  Table  7, 
it  can  be  seen  that  the  waiting  times  increased  for  the  case  with 
reduced  people. 


Table  9 


Equipment  Awaiting  Maintenance  Personnel  for  Reduced  HSC  and  HHT 
Maintenance  strength 


Man-Hours  per 

Day 

Level  and 

AHB 

ARS 

HHC  CAB 

Associated  MOS 

(Attack) 

(Recon) 

(Utility) 

Company 


67(2) 

0.0 

0.0 

0.0 

Headquarters 

66  J 

8.35 

2.54 

0.0 

66(1) 

.75 

11.07 

0.0 

67(2) 

.04 

.53 

0.0 

68(3) 

1.59 

.16 

0.0 

68(4) 

.31 

.40 

0.0 

68G 

2.77 

1.39 

0.0 

68H 

0.0 

0.0 

0.0 

68K 

3.35 

1.65 

0.0 

35(5) 

.25 

.41 

0.0 

AMC 

66  J 

21.6 

11.23 

3.53 

66(1) 

1.03 

.12 

0.0 

67(2) 

0.0 

0.0 

0.0 

68(3) 

0.0 

0.0 

0.0 

68(4) 

.05 

0.0 

0.0 

68G 

.12 

.11 

0.0 

68H 

.44 

.28 

.04 

68K 

1.94 

1.11 

.78 

35(5) 

0.0 

.01 

0.0 

Note; 


66(1)  -  LHX  Technical  Inspector 
67(2)  -  LHX  Repairer 

68(3)  -  Engine  and  Powertrain  Repairer 

68(4)  -  Electrician/Armament/Fire  Control  Repairer 

35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 
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Table  10  displays  the  aircraft  status  for  each  mission 
scenario  when  the  number  of  maintenance  personnel  at  the  HSC  and 
HHT  is  reduced  as  shown  in  Table  8.  The  "not  mission  capable1* 
times  for  the  attack  and  reconnaissance  mission  scenarios  each 
decreased  due  to  a  reduction  in  "not  mission  capable"  times  at 
either  the  flight  line  or  the  headquarters  level  or  both. 

Although  the  "not  mission  capable"  times  increased  at  the  AMC  for 
the  reconnaissance  mission  scenario,  the  increase  was  not 
significant  which  indicates  that  repairs  were  not  being  directed 
to  higher  levels  of  maintenance  because  personnel  were  not 
available  at  the  HHT.  For  example,  in  the  base  case  (Table  6) 
the  hours  spent  per  day  per  aircraft  at  AMC  for  the  attack 
mission  are  4.57  as  opposed  to  4.41  for  the  case  of  reduced  HSC 
and  HHT  maintenance  personnel. 


Table  10 

Aircraft  Status  for  Reduced  HSC  and  HHT  Maintenance  Strength 


HOURS  PER  DAY  PER  AIRCRAFT 


ATTACK  RECON  UTILITY 


AVAILABLE  FOR  MISSION: 

(includes  time  on  missions) 

NOT  MISSION  CAPABLE: 

ON  FLIGHT  LINE 

IN  TRANSIT  TO  HQS  LVL 

AT  HQS  LVL 

IN  TRANSIT  TO  AMC 

AT  AMC 

TOTAL 

OPERATIONAL  BUT  NOT  AVAILABLE 
IN  TRANSIT  FROM  AMC 
IN  TRANSIT  FROM  HQS  LVL 
OVERDUE  DAILY 
TOTAL 


14.92 

13.27 

9.83 

2.01 

1.87 

2.62 

.48 

.38 

.00 

1.38 

2.18 

.00 

.39 

.33 

.45 

_j,4J 

...5t -6? 

10.73 

8.67 

10.39 

13.80 

.34 

.29 

.39 

.07 

.05 

.00 

-■iJLQ 

.  ,-QP 

»PP 

.41 

.34 

.39 

The  reduction  of  HSC  and  HHT  maintenance  personnel  did  not 
significantly  affect  the  number  of  aircraft  launches  when 
compared  to  the  base  case.  Figures  12  through  15  illustrate  the 
mission  capability  profile  for  the  attack,  reconnaissance,  and 
utility  missions.  Upon  examination  of  these  figures  and  the  base 
case  results,  it  can  be  seen  that  the  average  number  of 
successful  launches  per  mission  only  changed  by  a  maximum  of  .06. 
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Figure  12.  Mission  Capability  Profile-Attack  -  Reduced  Personnel 


Freqaeney  •  Tbe  iwrmbtr  of  missions  vitb  tbs  oonf igarotioa  in¬ 

dicated  by  tbs  intersection  of  tbs  sircrsft  storting 
•nd  eircreft  completing  nee. 
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Figure  14.  Mission  Capability  Profile-Recon  (5  eeft)  -  Reduced  Personnel 


Figure  15.  Mission  Capability  Profile-Recon  (2  eeft)  -  Reduced  Personnel 


Aircraft  Starting  *  Tha  numbar  of  aircraft  ablt  to  start  tha  miaaioa. 

Aircraft  Computing  ■  Tha  numbar  of  oireraft  performing  an  ontiro  S  hr.  miaaien 
frequency  ■  Tk»  number  of  miaaiona  with  tha  configuration  indteatad 

by  tha  intaraaction  of  th  aaireraft  starting  and  oireraft 
computing  axes.  37 


Table  11  displays  the  percentage  of  time  aircraft  started  or 
completed  a  mission.  It  shows  that  over  85%  of  the  time  the 
required  number  of  mission  aircraft  are  available  to  start  a 
mission. 


Table  11 

Mission  Accomplishment  for  Reduced  HSC  and  HHT  Maintenance 
Strength 


Mission  Number  of 

Scenarios  Aircraft 

Percent  Time  Acft 
Started  a  Mission 

Percent  Time  Acft 
Completed  a  Mission 

ATTACK  0 

0% 

0% 

1 

0% 

0% 

2 

0% 

.3% 

3 

0% 

1.4% 

4 

.3% 

6.2% 

5 

.3% 

17.4% 

6 

4.5% 

27.4% 

7 

6.6% 

29.5% 

8 

88.2% 

17.7% 

UTILITY  0 

.7% 

1.0% 

1 

.3% 

5.2% 

2 

.7% 

36.8% 

3 

98.3% 

56.9% 

RECON  (5  acft)  0 

0% 

0% 

1 

0% 

1.0% 

2 

0% 

5.9% 

3 

1.0% 

15.7% 

4 

1.5% 

41.7% 

5 

97.5% 

35.8% 

RECON  (2  acft)  0 

0% 

5.6% 

1 

.7% 

37.5% 

2 

99.3% 

56.9% 

The  supply  models  were  also  recalculated  based  upon  the 
information  obtained  from  the  simulation  model  sensitivity  run. 
However,  since  there  was  no  significant  impact  on  the  mission 
duration,  aircraft  availability,  or  number  of  missions  flown, 
there  was  no  significant  impact  on  supply  requirements  for  this 
sensitivity.  In  fact,  since  LHX  system  requirements  specify  the 
numbers  of  personnel  required  to  perform  refueling  and  rearming 
operations,  the  Class  III  and  V  supply  requirements  remained  the 
same  as  the  base  case.  The  Class  IX  requirements  changed  some¬ 
what  but  only  due  to  slight  changes  in  average  mission  durations. 
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sensitivity  Anaj-vsis-aiiinina^ion  oi  wn,  rersonnei. 

The  third  sensitivity  performed  was  an  analysis  of  what 
impact  elimination  of  the  AMC  would  have  on  mission  capability 
and  maintenance  workload  at  the  headquarters  and  unit  level. 

For  this  sensitivity,  the  LHX  attack  mission  was  examined  since 
it  places  the  greatest  demand  on  AMC  personnel.  The  personnel 
allocated  to  the  HSC  were  determined  based  upon  the  HSC  and  AMC 
base  case  projected  workload.  The  workloads  were  summed  and  the 
total  projected  strength  was  then  allocated  to  the  HSC  with  the 
AMC  strength  reduced  to  zero.  Table  12  displays  the  allocation 
of  maintenance  personnel  for  this  sensitivity  and  the  simulation 
generated  workload  for  each  MOS.  Although  the  AMC  personnel 
strength  was  allocated  to  the  HSC,  the  allocation  still  resulted 
in  a  reduction  of  23  personnel  at  the  HSC  from  the  AOE  TOE. 


Table  12 


AHB  Maintenance  Manpower  Required  with  Elimination  of  AMC* 


Level 

MOS 

Workload 

Projected  Strength 

Allocation 

AHC 

67(2) 

8.8 

9.0 

11 

HSC 

66  J 

3.0 

3.0 

3 

66(1) 

5.5 

6.0 

6 

67(2) 

1.6 

2.0 

2 

68(3) 

2.1 

3.0 

3 

68(4) 

4.8 

5.0 

5 

68G 

1.6 

2.0 

2 

68H 

0.4 

1.0 

1 

68K 

0.7 

1.0 

1 

35(5) 

2.8 

3.0 

3 

♦Expressed  in  terms  of  numbers  of  maintainer  personnel 

Note:  66(1)  -  LHX  Technical  Inspector 

67(2)  -  LHX  Repairer 

68(3)  -  Engine  and  Powertrain  Repairer 

68(4)  -  Electrician/Armament/Fire  Control  Repairer 

35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 


Table  13  displays  the  time  in  man-hours  per  day  aircraft 
spent  awaiting  LHX  repairers  at  the  AHC  and  HSC  if  there  is  no 
higher  maintenance  level  available.  Although,  when  compared  with 
Table  7,  the  time  awaiting  personnel  increased  for  the  majority 
of  the  MOSs  in  the  HSC  when  the  AMC  was  eliminated,  the  total 
time  in  "not  mission  capable"  status  remained  approximately  the 
same  as  can  be  seen  by  comparing  Table  14  and  Table  6. 
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Table  13 


Equipment  Awaiting  Maintenance  Personnel  with  Elimination  of  AMC 


Level 


MOS 


Man-Hours  per  Day 


AHC 

67(2) 

0 

HSC 

66  J 

3.6 

66(1) 

2.0 

67(2) 

1 .12 

68(3) 

.94 

68(4) 

.98 

68G 

1.19 

68H 

3.17 

68K 

4.27 

35(5) 

1.21 

Note: 


66(1)  -  LHX  Technical  Inspector 
67(2)  -  LHX  Repairer 

68(3)  -  Engine  and  Powertrain  Repairer 

68(4)  -  Electrician/Armament/Fire  Control  Repairer 

35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 


Table  14 

attack  Aircraft  Status  wittLEUli  nation  .of.  AMC* 


AVAILABLE  FOR  MISSION:  (includes  time  on  missions)  13.00 


NOT  MISSION  CAPABLE: 

ON  FLIGHT  LINE  3.06 
IN  TRANSIT  TO  HSC  0.47 
AT  HSC  7 . 04 
IN  TRANSIT  TO  AMC  0.00 
AT  AMC  0.00 
TOTAL  10.57 

OPERATIONAL  BUT  NOT  AVAILABLE: 

IN  TRANSIT  FROM  AMC  0.00 
IN  TRANSIT  FROM  HSC  0.43 
OVERDUE  DAILY  0.00 
TOTAL  0.43 


♦Expressed  in  hours  per  day  per  aircraft 
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Figure  16  illustrates  the  mission  capability  profile  for  the 
attack  mission  with  the  AMC  eliminated.  In  this  case,  the 
average  number  of  successful  launches  per  mission  was  7.67  which 
is  approximately  a  .1  reduction  from  the  base  case  shown  in  Table 
3. 

Table  15  presents  the  percentage  of  mission  starts  and 
completions  for  288  simulated  attack  missions.  Even  with 
elimination  of  the  AMC,  Table  15  shows  that  the  AHC  still 
retained  the  capability  to  launch  eight  aircraft  over  80%  of  the 
time  for  an  attack  mission. 


Table  15 

Mission  Accomplishment  with  Elimination  of  AMC 


Number  of  Percent  Time  Acft  Percent  Time  Acft 

Aircraft  Started  a  Mission  Completed  a  Mission 


0 

.3% 

.3% 

1 

0% 

0% 

2 

0% 

0% 

3 

0% 

3.8% 

4 

.7% 

13.9% 

5 

1.7% 

16.7% 

6 

6.2% 

27.4% 

7 

9.7% 

23.3% 

8 

81.2% 

14.6% 

Applying  the  data  resulting  from  the  sensitivity  analysis 
eliminating  the  AMC,  results  in  minor  variations  to  the  supply 
requirements.  This  is  due  to  the  minor  changes  in  aircraft 
availability  and  average  mission  duration.  The  average  mission 
duration  was  reduced  by  .01  hour  which  is  insignificant  and  does 
not  affect  the  supply  support  required  to  support  the  attack 
mission. 


Aircraft  Starting  *  The  number  of  aircraft  able  to  atari  tt»  mieeion. 

Aircraft  Completing  •  Tha  number  af  aircraft  performing  an  antire  3  hr.  nuaaton 
frequency  >  The  number  af  miaaiona  with  the  configuration  indicated 

by  the  interaection  af  th  eaireraft  aterting  and  aircraft 
completing  axea. 


Figure  16.  Attack  mission  capability  profile-elimination  of  AMC. 
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Airerait 

The  final  sensitivity  that  was  performed  was  an 
investigation  of  the  impact  that  a  reduction  in  the  number  of 
aircraft  authorized  per  unit  would  have  on  mission  capability, 
maintenance  workload,  and  supply  support  required.  Again,  this 
sensitivity  was  only  performed  for  the  attack  mission  scenario 
since  it  was  the  most  stringent  mission  profile  and  required  the 
most  flying  hours  of  the  missions  analyzed. 

Figure  17  illustrates  the  mission  capability  profile  of  this 
case.  When  compared  to  the  base  case  shown  in  Table  3,  the 
number  of  successful  launches  per  mission  was  decreased  from  7.76 
to  6.54. 

Table  16  displays  the  percentage  of  time  aircraft  start  and 
complete  missions  for  288  simulated  attack  missions.  In  the  case 
where  the  number  of  aircraft  was  reduced  from  11  to  eight,  only 
33%  of  the  time  were  there  sufficient  aircraft  to  launch  a  full 
attack  mission  complement,  and  only  5.2%  of  the  time  did  all 
eight  aircraft  complete  the  mission  as  compared  to  15.3%  of  the 
time  in  the  base  case  shown  in  Table  4. 


Table  16 

MisslQn  &c£9mpUshntent  f<?r.  ReducUpn  of  Aircraft- U-fcO-8 


Number  of 
Aircraft 

Percent  Time 

Acft  Started 
a  Mission 

Percent  Time 

Acft  Completed 
a  Mission 

0 

0% 

0% 

1 

0% 

.7% 

2 

.3% 

2.1% 

3 

2.1% 

7.3% 

4 

6.2% 

17.4% 

5 

13.5% 

23.6% 

6 

23.3% 

28.8% 

7 

21.5% 

14.9% 

8 

33.0% 

5.2% 
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MISSION  CAPABILITY 

Average  Ac  ft  Starting  is  6.54  Aircraft 
Average  Mrs.  Per  Ac  ft  Per  Mission  is  2.70 


Aircraft  Starting  *  The  auunber  of  aircraft  able  to  otart  the  miaaion 
Aircraft  Completing  ■  Thr  number  of  aircraft  performing  an  entire  3  hr  nuaaion 
Frequency  ■  The  number  of  imctione  with  the  configuration  indicated 

by  the  intercection  e!  th  eaircraft  ctarting  and  aircraft 
completing  exec. 


Figure  17.  Attack  aission  capability  profile-reduced  aircraft 
strength. 
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Table  17  presents  the  workload  and  projected  strength 
required  to  support  the  attack  mission  given  an  aircraft  strength 
of  eight.  When  comparing  to  the  base  case,  Table  5,  the  only 
significant  workload  change  was  for  the  LHX  repairer,  HOS  67(2), 
at  the  AHC.  Although  there  are  fewer  aircraft  to  repair,  the 
distribution  of  workload  (approximately  24%  to  the  flight  line) 
was  such  that  there  was  no  change  after  rounding  to  determine  the 
required  number  of  repairers  above  the  flight  line. 


Table  17 


Level 

MOS 

Authorized 

Required 

Strength 

Pro j  ected 
Strength 

AHC 

67(2) 

11 

7.3 

8 

HSC 

66  J 

1 

1.4 

2 

66(1) 

7 

2.4 

3 

67(2) 

15 

.5 

1 

68(3) 

4 

1.0 

1 

68(4) 

9 

2.5 

3 

68G 

3 

.8 

1 

68H 

0 

0 

0 

68K 

1 

.5 

1 

35(5) 

9 

1.2 

2 

AMC 

66  J 

1 

1.4 

2 

66(1) 

8 

3.9 

4 

67(2) 

37 

1.5 

2 

68(3) 

11 

2.0 

2 

68(4) 

12 

2.5 

3 

68G 

4 

1.1 

2 

68H 

3 

.5 

1 

68K 

1 

.4 

1 

35(5) 

15 

2.1 

3 

♦Expressed  in  terms  of  numbers  of  maintainer  personnel 

*  Notes:  AMC  strength  figures  are  based  on  the  attack  mission  only 
and  does  not  include  the  impact  of  the  reconnaissance  or 
utility  missions. 

66(1)  -  LHX  Technical  Inspector 
67(2)  -  LHX  Repairer 

68(3)  -  Engine  and  Powertrain  Repairer 

68(4)  -  Electrician/Armament/Fire  Control  Repairer 

35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 

\ 
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Table  18  displays  the  aircraft  status  times  for  the 
sensitivity.  Comparing  to  the  base  case,  the  total  time  aircraft 
spent  in  "not  mission  capable"  status  did  not  change  appreciably. 
In  short,  about  the  same  amount  of  repairs  are  performed  whether 
there  are  eight  or  11  aircraft  per  company. 


Table  18 

Attack  Aircraft  Status  for  Base  Case  and  Reduced  Aircraft* 


BASE  CASE 

REDUCED  ACFT 

AVAILABLE  FOR  MISSION: 
(includes  time  on  missions) 

12.78 

11.70 

NOT  MISSION  CAPABLE: 

ON  FLIGHT  LINE 

1.27 

3.59 

IN  TRANSIT  TO  HSC 

.49 

.54 

AT  HSC 

4.18 

2.67 

IN  TRANSIT  TO  AMC 

.29 

.32 

AT  AMC 

4.57 

4.72 

TOTAL 

10.80 

11.84 

OPERATIONAL  BUT  NOT  AVAILABLE: 

IN  TRANSIT  FROM  AMC 

.26 

.28 

IN  TRANSIT  FROM  HSC 

.16 

.18 

OVERDUE  DAILY 

.00 

.op 

TOTAL 

.42 

.46 

♦Expressed  in  hours  per  day  per  aircraft 


Table  19  presents  the  supply  support  required  to  support 
the  attack  mission  profile  equipped  with  eight  aircraft  per 
company.  The  number  of  Class  III  and  V  personnel  required  did 
not  change  from  the  base  case  (see  Table  8)  since  there  were 
still  the  same  number  of  missions  flown.  Also,  since  the  number 
of  maintenance  actions  did  not  decrease,  the  Class  IX  supply 
requirements  did  not  significantly  change  as  a  result  of  reduced 
aircraft  strength. 
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Table  19 


HSC 

DISCOM 

Class  III 

(MOS  55B) 

32 

N/A 

Class  V 

(MOS  77F) 

32 

0.31 

Class  IX 

(76  Series  MOS) 

1 

1 

CONCLUSIONS 


General 

The  research  team  has  concluded  that  the  MANCAP 
methodology  is  sound,  the  objectives  of  the  research  were 
attained,  and  the  LHX  specific  information  developed  will  make  a 
significant  contribution  to  the  development  of  the  LHX. 

First,  the  successful  application  to  the  LHX 
conclusively  demonstrated  that  meaningful  manpower  and  personnel 
data  can  be  derived  from  the  limited  data  available  in  the  early 
stages  of  concept  exploration  without  expending  a  large  amount  of 
time  or  money  to  manipulate  historical  data.  Equally  important, 
the  concept  of  directly  linking  operator  and  support  manpower  to 
the  mission  capability  of  an  entire  organization  was  also  shown 
to  be  viable.  The  development  of  that  link  also  provides  a 
method  of  expressing  mission  capability  that  goes  beyond  the 
standard  expression  of  equipment  availability  (A0) .  Aq  is 
limited  to  a  percentage  achieved  over  a  given  time  period.  As 
such  it  does  not  indicate  the  capability  to  meet  a  time  specific 
mission  requirement.  For  example,  if  an  organization  with  30 
aircraft  is  required  to  accomplish  the  AHC  mission  profile  an 
availability  (A0)  of  80%  does  not  indicate  mission  success. 
Rather,  it  indicates  only  that  50%  of  the  time  during  period 
investigated,  there  were  less  than  eight  aircraft  available  to 
accomplish  the  mission.  By  comparison,  the  expressions  of 
mission  capability  used  in  this  analysis  (aircraft  launched, 
aircraft  completing,  average  mission  duration  for  one  aircraft) 
provide  a  clear  picture  of  the  ability  to  satisfy  a  mission 
required  at  specified  times. 

The  second  objective,  flexibility,  was  also  attained. 
Through  the  technique  discussed  in  the  Method  section  of  defining 
the  overall  system  in  terms  of  assumptions  and  rules,  it  was 
possible  to  build  the  appropriate  level  of  accessibility  into  the 
models.  That  is,  only  those  things  that  are  generally  true 
throughout  the  U.S.  Army  are  firmly  embedded  in  the  structure  of 
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the  models.  Whereas,  adjustments  to  total  system  characteristics 
that  are  relatively  fixed  but  not  truly  generic  can 
be  accommodated  by  minor  changes  in  the  models  and  those 
characteristics  that  change  frequently  are  interactive.  The 
result  is  that  the  MANCAP  method  can  be  applied  to  a  wide  range 
of  systems. 

The  models  are  also  fast  and  inexpensive  to  run.  The 
speed  is  a  function  of  the  architecture  of  the  models  and  the 
costs  were  kept  in  check  by  designing  the  models  to  run  on 
personal-size  computers.  The  simulation  model  requires  slightly 
over  an  hour  to  exercise  the  Combat  Aviation  Brigade  in  the  Light 
Infantry  Division  and  produce  all  the  outputs  relative  to  mission 
accomplishment,  aircraft  maintenance  history,  and  maintenance 
personnel  requirements.  The  remaining  data  are  developed  in 
spreadsheet  models  which  further  manipulate  the  simulation 
outputs.  The  spreadsheet  models  require  less  than  15  minutes  to 
input  the  data  and  only  seconds  to  accomplish  the  calculations. 

In  the  current  stage  of  development,  the  simulation  model  is  run 
on  an  Apple  Macintosh  computer.  The  spreadsheets,  developed 
using  Lotus  1-2-3,  run  on  an  IBM-compatible  personal  computer. 

The  use  of  personal-size  computers  not  only  tends  to  control 
equipment  costs,  but  also  eliminates  the  expense  and  time 
associated  with  employing  computer  specialists  to  operate 
mainframe  computers. 

By  successfully  accomplishing  the  above  goals,  this 
effort  has  produced  a  method  of  analysis  and  computer  models  that 
are  excellent  tools  for  investigating  and  analyzing  military 
weapon  systems  and  the  larger  organizational  system  in  which  they 
operate.  The  interactive  nature  of  the  models,  coupled  with 
their  speed  and  relatively  low  cost,  can  enable  an  analyst  to 
conduct  sensitivity  analyses  on  a  wide  array  of  manpower, 
personnel,  weapon  system,  organizational,  and  doctrinal  factors. 
In  each  case,  the  interaction  between  all  of  the  system  elements 
can  be  determined  and  the  collective  impact  of  that  interaction 
on  organizational  mission  capability  can  be  demonstrated. 


&?eliga£  ion.-to  the  ...LHX 

As  a  result  of  applying  the  MANCAP  method  to  the  LHX, 
the  research  team  concluded  that  if  the  RAM  goals  are  achieved, 
the  LHX  will  require  significantly  fewer  maintenance,  supply  and 
operator  personnel  than  are  currently  authorized  in  the  Army  of 
Excellence  TOE.  Further,  the  Class  III  and  V  Platoon  of  the  HHC 
CAB  is  capable  of  supporting  the  mission  without  a  direct  support 
level  supply  of  POL  provided  there  is  a  general  support  source  of 
bulk  fuel.  The  burden  for  direct  support  level  supply  of 
ammunition  in  the  S&T  Battalion  of  the  DISCOM  is  well  within  the 
current  capability.  The  personnel  requirements  discussed  in 
detail  in  the  LHX  Results  and  Sensitivity  Analyses  section  (see 
Table  5),  are  reiterated  for  convenience,  in  Table  20. 
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Table  20 


MX  I 


iel  Authorized  and  Projected  for  Base  Case. 


PERSONNEL 

AHC 

ISC 

ART 

HUT 

HHC  CAB 

AMC  ESC 

TYPE/MDS 

AOE  MX 

AOE  MX 

AOE  MX 

AOE  MX 

AOE  MX 

AOE  LHX  AOE  MX 

AVIATORS 

18 

13 

1 

11 

12 

6 

14 

REPAIRERS 

66J 

1 

2 

1 

1 

1 

3 

66(1) 

7 

3 

5 

1 

1 

1 

8 

7 

67(2) 

11 

9 

15 

1 

10 

8 

10 

1 

6 

0 

37 

3 

68(3) 

4 

1 

2 

1 

11 

4 

68(4) 

9 

3 

8 

2 

12 

5 

68G 

3 

1 

2 

1 

4 

1.6 

68H 

0 

0 

0 

0 

3 

1 

68K 

1 

1 

1 

1 

1 

1 

35(5) 

9 

2 

3 

1 

15 

4 

SUPPLY 

55B 

0 

32 

0 

20 

25 

12 

0 

8 

.79 

76  SERIES 

4 

1 

4 

1 

0 

1 

8 

2 

0 

77F 

0 

32 

0 

20 

42 

12 

0 

0 

N/A 

Note;  66(1)  -  MX  Technical  Inspector 
67(2)  -  MX  Repairer 
68(3)  -  Engine  and  Powertrain  Repairer 
68(4)  -  Electriciarv'Arnanent/Fire  Control  Repairer 
35(5)  -  Avionics  Equipment  Repairer/Technical  Inspector 


As  indicated  in  the  Table  20,  although  the  total  personnel 
requirements  are  reduced,  some  cross  leveling  across  MOS  is 
required,  most  notably  for  the  technical  inspectors.  In 
interpreting  and  applying  the  manpower  and  personnel  data 
presented,  it  should  be  recognized  that  this  application  of  the 
methodology  does  not  consider  the  requirements  for  nor  the 
impacts  of  depot  level  maintenance. 

The  sensitivity  analyses  indicate  that  insofar  as 
reliability  failures  are  concerned,  a  third  organizational  level 
of  maintenance  (AMC)  is  unnecessary.  That  conclusion  is  based  on 
the  fact  that  when  the  AMC  personnel  are  redistributed 
proportionally  to  the  Service  Platoon,  there  is  no  significant 
change  in  mission  capability.  However,  in  its  current  form,  the 
model  does  not  consider  surge  maintenance  requirements  nor  the 
support  of  other  aviation  units  that  may  be  attached  to  or 
operating  within  the  division. 
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The  changes  to  the  structure  of  the  models  eliminated  the 
need  to  degrade  personnel  across  the  board  as  was  done  in  the 
first  phase  of  this  investigation.  The  interactive  nature  of 
personnel  strengths  input  into  the  models  allows  degradation  to 
be  evaluated  much  more  precisely  by  performing  "what  if” 
exercises.  That  is,  as  threat  information  and  its  effect  on  unit 
strength  in  various  scenarios  becomes  available,  the  precise 
distribution  of  personnel  losses  can  be  input  and  the  residual 
mission  capability  will  be  output.  In  the  absence  of  any 
specific  threat  data,  the  degradation  sensitivities  were  not 
attempted . 


Future  Applications  and  Extensions 

The  generic  and  flexible  nature  of  the  MANCAP  method  and 
models  make  it  appropriate  to  a  wide  variety  of  MPT 
investigations  which  include  further  investigations  of  the  LHX, 
of  other  weapon  systems,  and  of  other  dimensions  of  the  total 
system  such  as  doctrine  and  force  structure. 

The  most  immediate  application  opportunity  is  to  extend  the 
investigation  of  the  comparability  of  the  LHX  with  the 
predecessor  systems  by  exercising  the  predecessors  in  the  models 
in  the  context  of  comparable  mission  scenarios.  Such  a 
comparison  would  be  relatively  straightforward  in  that  it  only 
requires  assembly  of  the  historical  data  pertinent  to  the 
predecessor  systems  and  adjustment  of  the  mission  scenarios  to 
accommodate  the  different  mix  of  aircraft.  The  benefits  would  be 
two-fold.  First,  the  techniques  for  using  the  methodology  as  a 
comparability  analyses  in  lieu  of  a  requirements  analysis  would 
be  more  fully  developed.  Second,  the  information  developed 
would  be  useful  to  the  LHX  acquisition  community.  This 
application  would  also  serve  as  a  step  toward  validating  the 
MANCAP  model  because  it  would  calibrate  the  model  to  existing 
systems  that,  in  turn,  would  enable  comparison  of  model  outputs 
to  historical  data  or  to  a  current  activity  such  as  the  MAXFLY 
test  being  conducted  under  the  auspices  of  the  U.S.  Army  Aviation 
Logistics  School. 

Other  useful  applications  of  the  MANCAP  method  to  the  LHX 
program  include  investigation  of  the  effects  of  various  crew 
complement  options,  investigation  of  MOS  consolidation  options 
and  benefits,  and  investigation  into  the  feasibility  of 
increasing  the  fidelity  of  the  models  to  accommodate  more 
variable  mission  scenarios  and  the  different  attributes  of  the 
major  subsystems  of  weapon  system  (i.e.,  engine,  rotor  system  and 
drive  train,  mission  equipment  package,  avionics  etc.).  Again, 
these  applications  would  serve  the  dual  purpose  of  providing 
useful  information  to  the  LHX  planners  and  extending  the  method 
of  analysis. 
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As  has  been  stated  several  times,  the  method  is 
intentionally  generic  and  can  be  applied  to  most  systems. 
Furthermore,  application  is  not  limited  to  weapons  currently  in 
the  acquisition  process.  It  will  apply  equally  well  to 
investigations  into  the  MPT  and  mission  capability  cause  and 
effect  relationships  of  fielded  weapons  to  quantify  existing 
requirements,  to  investigate  the  ramifications  of  product 
improvements,  or  to  investigate  doctrinal  or  force  structure 
changes.  Although  the  MANCAP  method  could  be  applied  in  its 
current  form  to  any  of  these  efforts,  the  research  and 
development  challenge  would  be  to  extend  the  approach  so  that 
cost  and  run  time  would  not  increase  dramatically  in  order  to 
achieve  increased  resolution  and  fidelity. 

The  major  advantages  of  this  method  of  analysis  are  its 
speed  and  relatively  low  cost  which  make  it  extremely  useful  to 
the  analyst  particularly  in  performing  "what  if"  analyses.  The 
key  to  sustaining  these  advantages  lies  in  the  modular 
architecture  and  its  interactive  nature.  The  current  level  of 
development,  although  extremely  useful,  has  not  begun  to  approach 
its  technological  limitations.  Further  development  holds  great 
promise  to  the  design  of  a  total  set  of  tools  that  will  enable 
planners  to  make  more  efficient  and  effective  use  of  manpower 
resources  throughout  the  military  establishment. 
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APPENDIX  A 
ATTRIBUTES 


The  attributes  of  the  system  employed  in  the  mission 
simulation  that  are  not  included  in  the  functional  flow  diagram 
are  listed  in  this  appendix  under  the  headings  of  assumptions, 
semi-fixed  parameters,  or  interactive  parameters. 

Assumptions 

1.  All  individuals  will  begin  their  shift  at  time  =  0. 

2.  All  maintenance  actions  will  be  managed  in  a  tub  file 
at  each  level  of  maintenance. 

3.  Once  an  individual  begins  to  perform  a  maintenance 
action  (repairs  or  trouble-shooting) ,  he  will  take  the 
action  to  the  next  status  before  returning  it  to  the 
tub  file  and  checking  his  remaining  time. 

4.  It  is  assumed  that  individuals  will  obtain  supply  parts 
at  the  lowest  level  possible.  (i.e.,  parts  will  be 
requested  from  the  PLL  stock  before  requesting  parts 
from  the  ASL  stock,  assuming  that  the  aircraft  is 
located  at  that  level  of  maintenance  or  below) . 

5.  The  crew  chief  is  the  only  individual  able  to  take  or 
retrieve  an  aircraft  from  higher  maintenance  or  the 
field. 

6.  If  the  number  of  crew  chiefs  is  less  than  the  number  of 
aircraft,  overhead  personnel  will  be  sent  to  the  HSC  to 
obtain  the  parts  needed. 

7.  The  same  MOS  are  available  at  HSC  and  AMC. 

8.  All  aircraft  repaired  above  the  AHC  must  be  checked  by 
a  technical  inspector  before  returning  to  mission 
available  status. 

9.  The  technical  inspectors,  repairers  at  HSC,  and  AMC  do 
not  perform  any  other  scheduled  maintenance  tasks.  If 
time  on  their  shift  permits,  they  perform  "other  common 
soldier  tasks." 

10.  All  repairs  checked  by  the  technical  inspector  will  be 
assumed  to  be  correct.  There  will  be  no  repairs 
rejected  by  the  technical  inspector. 

11.  All  aircraft  are  repairable. 

12.  All  EMAs  must  be  troubleshot. 
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13.  The  MTBMAF  (8.4  hours)  is  used  to  derive  the 
probability  of  an  EMA  during  pre-flight  and  in-flight. 
All  other  failures  will  be  discovered  during 
post-flight  based  upon  the  probabilities  derived  from 
MTBEMA  (4.5  hours). 

14.  A  daily  inspection  must  be  performed  before  an  aircraft 
is  available  for  its  first  mission  of  the  cycle. 

15.  All  aircraft  that  are  not  flight  line  repairable  will 
be  transported  to  the  HSC  or  AMC. 

16.  There  are  no  parts  available  at  the  AHC.  All  parts 
must  be  obtained  from  the  HSC  or  above. 

17.  All  work  orders  are  returned  to  the  tub  file  after  a 
supply  part  is  ordered  or  is  received  before  the 
aircraft  is  repaired. 

18.  All  orders  are  processed  according  to  first-in, 
first-out  (FIFO)  and  priority  of  work  category. 

19.  A  part  requirement  is  not  a  candidate  for  controlled 
substitution  until  all  supply  channels  through  the 
theater  have  been  exhausted. 

20.  If  an  aircraft  is  located  at  the  AMC  for  repair,  an 
attempt  is  made  to  get  the  part  from  the  AMC  shop  stock 
before  requisitioning  the  part  from  the  ASL. 

21.  If  controlled  substitution  is  available  and  elected  to 
be  employed,  the  same  repairer  will  remove  the  part 
from  the  aircraft  to  be  cannibalized. 

22.  All  controlled  substitution  will  be  from  downed 
aircraft  located  at  the  AMC. 

23.  When  an  aircraft  is  not  available  to  be  cannibalized  or 
if  there  is  not  a  float  aircraft  available,  the  only 
option  is  to  wait  for  the  part. 

24.  The  float  account  will  be  maintained  at  the  AMC. 

Semi-fixed  Parameters 

1.  Crew  chiefs'  duty  days  will  coincide  with  the  aircraft 
mission  cycles. 

2.  If  an  individual  is  not  available  to  perform  a  daily 
inspection,  a  launch,  a  recovery,  or  a  post- flight,  the 
aircraft  will  wait  for  the  next  crew  chief  available  to 
perform  the  maintenance  action. 
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2.  When  there  are  no  parts  needed  to  repair  the  aircraft 
and  the  aircraft  is  flight  line  repairable,  the  crew 
chief  will  repair  the  aircraft  at  the  time  of 
troubleshooting.  The  vork  order  will  not  be  placed  in 
the  tub  file. 

4.  The  priorities  in  the  tub  file  are: 

a.  Recover  all  down  aircraft. 

b.  Perform  all  daily  inspections. 

c.  Perform  all  launches. 

d.  Recover  all  aircraft  from  missions. 

e.  Recover  all  aircraft  from  higher  levels  of 
maintenance. 

f.  Substitute  any  floats  and  transport  to  unit. 

g.  Perform  EMAs. 

h.  Perform  other  maintenance  actions  (assuming  direct 

maintenance  time  left  and  not  end  of  mission 
cycle) . 

i.  Perform  other  tasks  (assuming  time  left  in  mission 
cycle) . 

5.  EMA  work  orders  in  the  tub  file  have  four  status: 

a.  EMAs  that  have  not  been  troubleshot. 

b.  EMAs  awaiting  maintenance. 

c.  Repairs  waiting  to  be  inspected. 

d.  EMAs  awaiting  parts. 

6.  At  each  aircraft  status  update,  the  individual  will 
return  the  work  order  to  the  tub  file,  check  his  direct 
maintenance  time  and  mission  cycle  time  remaining,  and 
get  the  highest  priority  from  the  tub  file. 

7.  The  crew  chief  will  only  remain  with  the  aircraft  at 
higher  levels  of  maintenance  when  there  is  at  least  one 
crew  chief  per  aircraft. 

8.  The  proration  of  maintenance  above  the  unit  is  derived 
from  the  LHX-PM  MARC  using  the  following  steps. 

a.  The  total  number  of  maintenance  man-hours  minus 
the  number  of  scheduled  maintenance  man-hours 
equals  the  amount  of  unscheduled  maintenance 
man-hours . 

b.  The  number  of  unscheduled  maintenance  man-hours 
minus  the  number  of  maintenance  man-hours  of 
technical  inspectors  equals  the  total  number  of 
unscheduled  maintenance  man-hours  for  the 
repairer. 

c.  The  total  number  of  maintenance  man-hours  for  the 
LHX  repairer  minus  the  number  of  scheduled 
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maintenance  man-hours  equals  the  total  number  of 
unscheduled  maintenance  man-hours  for  the  LHX 
repairer. 

d.  The  probability  that  an  aircraft  is  not  flight 
line  repairable  multiplied  by  the  total  number  of 
repairer  maintenance  man-hours  to  obtain  the  total 
number  of  maintenance  man-hours  at  the  HSC  and 
AMC. 

e.  The  total  number  of  maintenance  man-hours  at  the 
HSC  and  AMC  minus  the  number  of  maintenance 
man-hours  of  the  trades  MOS  equals  the  number  of 
maintenance  man-hours  of  the  IHX  repairer  at  the 
HSC  and  AMC. 

f.  The  total  number  of  maintenance  man-hours  for  each 
MOS  at  the  HSC  and  AMC  divided  by  the  total 
maintenance  man-hours  at  the  HSC  and  AMC  equals 
the  percentage  of  workload  for  each  MOS. 

9.  Class  IX  supply  is  derived  from  the  authorized  stockage 
levels  as  specified  in  SESAME  and  personnel  workload  as 
specified  in  MACRIT.  The  supply  requirements  generated 
by  the  model  are  then  compared  with  the  personnel 
workload  to  determine  the  Class  IX  supply  manpower 
required  for  LHX  units  in  the  division. 

10.  Class  III  and  V  supply  is  derived  based  upon  the 
doctrine  that  two  supply  persons  are  required  to  refuel 
or  rearm  an  aircraft  and  the  requirement  that  staff 
planning  is  to  be  conducted  based  upon  100  percent 
aircraft  availability. 

11.  Class  III  supply  requirements  for  the  LHX  exceed  the 
Class  III  distribution  capability  of  the  S&T  Battalion. 
Thus,  organic  resupply  is  assumed  for  the  LHX  with 
additional  POL  acquired  outside  the  division.  Further, 
the  consumption  exceeds  the  storage  capability,  thereby 
requiring  an  assumption  that  direct  resupply  from 
COSCOM  is  possible. 

12.  Class  V  supply  personnel  requirements  in  the  ATP 
Section  of  the  Forward  Supply  Company  of  the  Supply  and 
Transportation  Battalion  for  LHX  units  are  determined 
based  upon  500  rounds  fired  per  mission,  eight 
air-to-air  missiles  for  each  aircraft,  and  four 
Hellfire  missiles  for  SCAT  aircraft. 
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In.teragti.vg  Parameters 

1.  All  repairers  above  the  AH C  will  work  12-hour  shifts. 

2.  The  direct  maintenance  time  allowed  per  individual  is 
3.4  hours  per  12 -hour  shift. 

3.  The  indirect  maintenance  time  expected  per  individual 
is  2.5  hours  per  12-hour  shift. 

4.  The  time  required  per  individual  to  perform  other  tasks 
is  6.1  hours  per  shift. 

5.  There  is  no  time  associated  with  an  individual  going  to 
the  tub  file  to  obtain  a  work  order. 

6.  If  a  repairer  cannot  get  a  supply  part  needed  from  the 
PLL  stock,  he  will  only  wait  for  the  part  if  the 
expected  time  to  get  the  part  is  <=1.25  hours.  (The 
expected  time  of  the  shortest  possible  maintenance 
action-troubleshooting  and  round  trip  travel.) 

7.  .5  hours  will  be  allowed  for  an  individual  to  travel  to 
and  from  a  higher  level  of  maintenance  in  order  to  get 
a  repair  part. 

8.  The  expected  time  to  perform  the  actual  repair  of  the 
aircraft  once  the  parts  needed  are  available  is  1.0 
hour  and  is  subdivided  into  .25  hour  for 
troubleshooting  and  .75  hour  for  repair. 

9.  It  will  take  .5  hour  to  take  an  aircraft  to  or  from  a 
higher  level  of  maintenance. 

10.  It  will  take  .9563  hour  for  the  technical  inspector  to 
inspect  each  repair.  This  figure  was  derived  in  the 
following  manner: 

MTBMAF=4 . 5  hours 

Amount  of  repairs  inspected  by  TI=80% 

Rate  of  work  for  TI=  .17  MMH/FH 

4.5FH _  X  .  17MMH  =  .9563  MMH/ failure 

.8  failures  FH 

11.  The  float  account  will  contain  two  aircraft. 
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12.  The  numbers  and  types  of  MOS  used  for  repairs  generated 
by  the  simulation  are  as  follows: 


MOS 

AHC 

HSC 

bBl 

HHT 

AMC 

66  J 

0 

1 

0 

1 

1 

66(1) 

0 

7 

0 

5 

8 

67(2) 

11 

15 

10 

10 

37 

68(3) 

0 

4 

0 

2 

11 

68(4) 

0 

9 

0 

8 

T2 

68G 

0 

3 

0 

2 

4 

68H 

0 

0 

0 

0 

3 

68K 

0 

1 

0 

1 

1 

35(5) 

0 

9 

0 

3 

15 

13.  The  percentage  of  repair  performed  by  each  of  the 
following  MOS  above  the  UNIT  is  as  follows: 

MOS  UTILITY  SCAT 

66 J  Inspects  all  repairs  performed  by  68(4) 

66(1)  Inspects  all  other  repairs 


67(2) 

.042 

.098 

68(3) 

.240 

.166 

68(4) 

.224 

.332 

68G 

.135 

.104 

68H 

.045 

.031 

68K 

.090 

.072 

35(5) 

.224 

.197 

14.  The  numbers  and  types  of  supply  MOS  are  as  follows: 

Class  III/V  FSC 

MOS  Platoon  S&T  BN  AMC 

55B  25  80 

76P  0  0  2 

76V  0  0  6 

77F(76W) *  42  70 

*76W  was  rescinded  in  AR  611-201?  April  1986 
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APPENDIX  B 

FUNCTIONAL  FLOW  DIAGRAMS 


Included  in  this  appendix  are  the  functional  flow  diagrams 
of  the  mission  and  maintenance  simulation  module.  There  are  two 
distinct  sequences  of  events;  one  pertaining  to  the  events  and 
times  associated  with  the  aircraft  and  the  second  pertaining  to 
the  events  and  times  associated  with  the  personnel.  The  tub  file 
serves  as  the  link  between  the  two  in  that  all  functions  to  be 
performed  on  an  aircraft  are  recorded  and  stored  in  the  tub  file 
in  priority  sequence.  Subsequent  to  reporting  for  duty,  the 
individuals  obtain  their  work  orders  from  the  tub  file  according 
to  the  established  priorities. 

The  operation  and  decision  blocks  are  annotated  when 
applicable  with  the  probability  of  a  yes  or  no  answer,  the 
duration  of  the  operation,  and  the  category  of  the  time.  The 
possible  categories  for  aircraft  are  "mission  capable,"  "not 
mission  capable  supply,"  "not  mission  capable  maintenance,"  and 
"mission  capable  but  not  available."  The  categories  for 
personnel  are  "direct  maintenance,"  "indirect  maintenance,"  and 
"other. " 


B-l 


B-2 


Part  from  AMC  (aircraft  is  flight  line  repairable) 
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Float  (aircraft  is  flight  line  repairable) 


Figure  B-7.  Repair  of  float  aircraft  at  AHC. 
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Repair  of  float  aircraft  at  HSC  or  AMC. 
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Individual  at  AHC. 
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?-10 .  Individual  at  AHC  (sheet  2) 
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Figure  B-ll.  Indiviual  at  HSC. 
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Technical  inspector. 


Appendix  C 
MACRIT  Conversion 


In  order  to  compute  the  supply  manpower  required  for  the 
LHX,  it  was  necessary  to  convert  the  MACRIT  unit  of  work  from 
lines  of  supply  to  requisitions  processed  per  day.  The  formulas 
used  were 

1.  summation  (stockage  level  x  number  of  lines  stocked  at 
that  level  x  requisitions  in  180  days  to  support  that 
stockage  level)  /  180  days  =  requisitions  per  day 

2.  number  of  requisitions  per  day  /  the  sum  -f  the  lines 
stocked  =  requisitions  per  line  per  day 

3.  requisitions  per  line  per  day  x  lines  per  day  per  man  = 
requisition  per  day  per  man. 

The  sources  of  data  for  the  above  calculations  were  as 
follows; 

Stockage  levels  -  SESAME. 

Number  of  requisitions  required  to  support  a  given  number  of 
lines  at  the  PLL  -  Table  8-4,  DA  PAM  710-2. 

Number  of  requisitions  required  to  support  a  given  stockage 
level  at  the  ASL  -  Table  G-20,  DA  PAM  710-2,  using  the  order 
ship  times  stipulated  in  the  RAM  rationale,  a  30-day 
stockage  level  and  a  5-day  safety  level. 

Lines  per  day  per  man  -  MACRIT. 

In  the  absence  of  more  precise  data,  the  stockage  levels 
produced  by  SESAME  were  used  in  the  calculations.  Tables  1 
through  4  below  show  the  supply  data  used  for  each  location. 
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Table  1 


Attack 


Stockage 

Levels 

Lines  @ 
level 

Req  in 

180  days 

Total 

Req 

1 

44 

1 

44 

2 

23 

18 

414 

3 

11 

30 

330 

4 

5 

42 

210 

5 

1 

53 

53 

9 

_ 3 

87 

100 

300 

1351=  total  req 

180  days 

Table  2 

Recon 

Stockage 

Lines  @ 

Req  in 

Total 

Levels 

level 

180  days 

Req 

1 

60 

1 

60 

2 

14 

18 

252 

3 

6 

30 

180 

4 

1 

42 

42 

6 

1 

65 

65 

7 

-Z 

77 

m 

84 

753=  total  req 

180  days 
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Table  3 


Utility 


Stockage 

Levels 

Lines  @ 
level 

Req  in 

180  days 

Total 

Req 

1 

56 

1 

56 

2 

5 

18 

90 

3 

1 

30 

30 

4 

JL 

42 

64 

260=  total  req 

180  days 


Table  4 


ML 


Stockage 

Levels 

Lines  @ 
level 

Req  in 

360  days* 

Total 

Req 

1 

53 

3 

159 

2 

29 

13 

377 

3 

6 

24 

144 

4 

6 

25 

150 

6 

4 

98 

37 

i± a 

978=  total  req 

360  days 
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APPENDIX  D 
OUTPUT  DATA 


The  raw  data  for  each  of  the  cases  run  are  included  in  this 

appendix. 

The  data  are  grouped  according  to  case  and  operating 

organization  and  include  the  following: 

1.  Display  of  initiating  inputs. 

2.  Diagram  of  mission  scenario. 

3.  List  of  activities  for  which  delays  awaiting  personnel  are 
being  experienced. 

4.  Graphic  display  of  mission  accomplishment. 

5.  List  of  time  spent  in  the  various  repair  categories. 

6.  Overhead  (Bn  Commander's)  and  float  aircraft  utilization 
record . 

7.  Record  of  count  of  maintenance  events  by  location  and  repair 
parts  source. 

8.  Record  of  the  duration  of  maintenance  events  by  location  and 
repair  parts  source. 

9.  Record  of  mission  performance  by  count  of  aircraft  starting 
and  completing  missions. 

10.  Record  of  mission  performance  by  hours  flown  per  aircraft  by 
number  of  aircraft  launched. 

11.  Record  of  time  spent  awaiting  personnel  by  MOS,  by  location. 

12.  Record  of  time  spent  performing  maintenance  functions  on 
mission  capable  aircraft  by  MOS,  by  location. 

13.  Record  of  time  spent  performing  maintenance  functions  on 
aircraft  in  a  not  mission  capable  maintenance  status  by  MOS, 
by  location. 

14.  Record  of  man-hour  expenditures  performing  indirect 
maintenance  functions  for  aircraft  in  a  non-mission  capable 
supply  status  by  MOS,  by  location. 

15.  Projection  of  required  strengths  by  MOS,  by  location,  by 
shift. 
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DiuBirPRun  apt 


Rtri*v  or  change  availability  and  demand  factors  for  case  *BASEP* 


MTBEMfi  -  4.5  hr* 


MTTR  -  1  hr* 


Msn  Length  -  3  hr* 


Msn  Internal  -  0  hr* 


Float  Aircraft  -  2 


SubCycles  ■  I 


MTBMAF  -  8.4  hr* 


Cycle  Length  >18  hr* 


Msn/Co/Cyc  -  2 


Rircraft/Mission  *  8 


Comp  per  Cyc  »  3 


10  If  12  13  14  15  16  17  18 


Cycle  -  Mission  Profile  -  Hours 
•BASEP*  -  Case 


Company  A  -  8  aircraft 


Company  B  -  8  aircraft 


Company  C  -  8  aircraft 


BASE  CASE  -  ATTACK 
(12  Replications  of  4  cycles) 
(286  Missions) 

Division  Aircraft  Organization  Capability  Model  -  AASEP  -  06-08-19B7 
Aircraft  Hours  per  Day  Delayed  In  Various  Operations 


Operational  Down 
Category  Time 

Downed  A/C  0.000 
Dally  0.000 
launch  0.000 
Recover  fr  Msn  0.000 
Recover  fr  R/L  Mnt  0.000 
Floats  A  Xport  0.000 
Perform  DlA's  0.042 
Troubleshoot  0.195 
Inspect  0.70B 


mission  CAPABILITY 

Average  Acft  Starting  is  7.76  Aircraft 
Average  Mrs.  Per  Acft  Par  Mission  is  2/ 


Aircraft  Starting 
Aircraft  completing 

Frequency 


•  The  number  of  aircraft  able  to  start  the  missies. 

•  The  number  of  aircraft  performing  an  entire  3  hr. 
mission. 

■  The  somber  of  missions  with  the  configuration  in* 
tficated  by  the  intersection  of  the  aircraft  starting 
end  aircraft  completing  axes. 


D-3 


BASE  CASE  -  ATTACK 


Division  Aircraft  Organisation  Capability  Model  -  AASEP  -  06-08-198?  -  15:36:50 
Aircraft  Hours  per  Day  In  Various  Repair  Catagorles 


Category 


Process  Await  Psnl 

Til*  Tine 


On  Fllrtt  Line 
fit  Line  to  BSC 
At  BSC 
BSC  to  AMC 
At  AMC 

AMC  to  Pit  Line 
BSC  to  Pit  Line 


1.273 

0.486 

4.183 

0.289 

4.669 

0.258 

0.164 


0.000 

0.000 

0.423 

0.000 

0.522 

0.000 

0.000 


Overhead  Aircraft  Utilisation  (Per  Aircraft  Per  Day) 


BSC  Requested 
BSC  Available 
Float  Requested 
Float  Available 
KMCS  (PLL  clerk) 


0 

0 

9.00001E-03 

9.00001E-03 

.26 


Aircraft  Repair  Frequency  Count 
For  12  Replications  of  4  Cycles 

Aircraft  Location 


Parts  From 

Fit  Line 

BSC 

AMC 

Total 

Percent 

No  Parts 

171 

267 

382 

820 

62.8 

PLUShp  Stk 

69 

83 

126 

268 

20.5 

ASL 

17 

31 

68 

116 

8.9 

Float 

3 

11 

14 

1.1 

Theater 

10 

22 

36 

68 

5.2 

Cont  Sub 

3 

2 

5 

0.4 

CONUS 

9 

6 

15 

1.1 

Total 

269 

415 

631 

1306 

Percent 

19.9 

31.8 

48.3 

100 

Average  Aircraft 

Repair  Times 

(hours) 

For  12  Replications  of  4  Cycles 


Aircraft  Location 


Parts  From 

Fit  Line 

BSC 

AMC 

No  Parts 

0.3 

3.2 

3.4 

PLUShp  Stk 

2.0 

3.4 

3.9 

ASL 

2.5 

3.9 

4.1 

Float 

72.0 

28.5 

Theater 

48.9 

47.2 

44.2 

Cont  Sub 

27.3 

28.9 

CONUS 

265.2 

D-4 

265.7 

Mission  Frequency  Count  -  BASEP 
For  12  Replications  of  cycles  1  to  4  of  4  cycles 


Aircraft  Available  to  Start  Mission 


Aircraft 

Cum 

Cu 

Completing  0 

1 

2 

3 

4 

5 

6 

7 

8 

Tot 

Pet 

Rtn 

Pc 

8 

- 

- 

- 

- 

• 

- 

- 

44 

44 

15.3 

44 

15. 

7 

- 

- 

- 

- 

- 

- 

- 

13 

63 

76 

26.4 

120 

41. 

6 

- 

- 

- 

- 

- 

- 

2 

10 

67 

79 

27.4 

199 

69. 

S 

- 

- 

- 

- 

- 

1 

4 

e 

40 

53 

18.4 

252 

87. 

4 

• 

- 

- 

- 

- 

2 

3 

2 

20 

27 

9.4 

279 

96. 

3 

- 

- 

- 

- 

1 

- 

- 

- 

4 

5 

1.7 

284 

98. 

2 

- 

- 

- 

1 

- 

- 

- 

- 

3 

4 

1.4 

288 

100. 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0 

0.0 

288 

100. 

0 

** 

* 

* 

* 

• 

• 

• 

•* 

0 

0.0 

288 

100. 

Total 

0 

0 

0 

1 

1 

3 

9 

33 

241 

288 

Percent 

0. 

0  0. 

0  0. 

0  0. 

3  0. 

3  1. 

0  3. 

1  11. 

5  83.7 

100 

Cum  Rtn 

268 

288 

288 

288 

287 

286 

283 

274 

241 

Cum  Pet 

100 

100 

100 

100 

99. 

7  99. 

3  98. 

3  95. 

1  83.7 

Composite  Mission  Times 

For  12  Replications  of  cycles  1  to  4  of  4  cycles 
Aircraft  Available  to  Start  Mission 


Aircraft 

Completing 


0 

1 

2 

3 

4 

5 

6 

7 

8 

8 

• 

— 

• 

3.0 

7 

- 

- 

- 

- 

- 

- 

- 

3.0 

2.7 

6 

- 

- 

- 

- 

- 

- 

3.0 

2.7 

2.6 

5 

- 

- 

- 

- 

- 

3.0 

2.6 

2.4 

2.4 

4 

- 

- 

- 

- 

- 

2.5 

2.2 

2.3 

2.2 

3 

- 

- 

- 

- 

2.4 

- 

- 

- 

2.0 

2 

- 

- 

- 

2.0 

- 

- 

- 

- 

1.8 

0 

• 

Average  Is  2.63 
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BASE  CASE  -  ATTACK 


A-AHC 

Equipment  Awaiting  Personnel  - 

Ban  Hours  per  Company  Day 

BOS 

Str 

BH/D 

67(2) 

11 

0.00 

B-ABC 

Equipment  Awaiting  Personnel  - 

Man  Hours  per  Company  Day 

BOS 

Str 

BH/D 

67(2) 

11 

0.00 

C-AHC 

Equipment  Awaiting  Personnel  - 

Man  Hours  per  Company  Day 

BOS 

Str 

BH/D 

67(2) 

11 

0.00 

BSC  Equipment  Awaiting  Personnel  -  Man  Hours  per  HSC  Day 

BOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

9.46 

66(1) 

4 

3 

0.07 

67(2) 

8 

7 

0.00 

66(3) 

2 

2 

0.08 

68(4) 

5 

4 

0.02 

68G 

2 

1 

0.25 

68H 

0 

0 

0.00 

68  K 

1 

0 

4.09 

35(5) 

5 

4 

0.00 

ABC  Equipment  Awaiting  Personnel  -  Man  Hours  per  AMC  Day 

BOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

13.64 

66(1) 

4 

4 

0.39 

67(2) 

19 

18 

0.00 

68(3) 

6 

5 

0.03 

68(4) 

6 

4* 

0.00 

686 

2 

2 

0.05 

68H 

2 

1 

0.45 

68E 

1 

0 

2.65 

35(5) 

8 

7 

0.00 

BASE  CASE  -  ATTACK 


A-AHC  Mission 

Capable  Maintenance  -  Man  Hours  per  Day 

BOS 

Str 

HR/D 

67(2) 

11 

3.03 

B-AHC  Mission 

Capable  Maintenance  -  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

3.05 

C-AHC  Mission 

Capable  Maintenance  -  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

'3.03 

HSC  Mission  Capable  Maintenance  *  Man 

Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

.  0 

66(1) 

4 

3 

.1 

67(2) 

6 

7 

0 

66(3) 

2 

2 

0 

66(4) 

5 

4 

0 

68G 

2 

1 

0 

68H 

0 

0 

0 

681 

1 

0 

0 

35(5) 

5 

4 

0 

AMC  Mission  Capable  Maintenance  -  Man 

Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

.03 

68(3) 

6 

5 

0 

68(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

681 

1 

0 

0 

35(5) 

e 

7 

0 
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BASE  CASE  -  ATTACK 


A-AHC  Non-Mission  Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

HH/D 

67(2) 

11 

.99 

B-AHC  Non-Mission  Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

HH/D 

67(2) 

11 

1 

C-AHC 

Non-Mission  Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.98 

BSC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

4.03 

66(1) 

4 

3 

.97 

67(2) 

8 

7 

.1 

68(3) 

2 

2 

.8 

68(4) 

5 

4 

.78 

68G 

2 

1 

.76 

68H 

0 

0 

0 

68K 

1 

0 

1.53 

35(5) 

5 

4 

.46 

AMC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

4.51 

66(1) 

4 

4 

1.49 

67(2) 

19 

18 

.09 

68(3) 

6 

S 

.61 

68(4) 

6 

6 

.66 

68G 

2 

2 

.8 

68H 

2 

1 

.66 

68* 

1 

0 

1.24 

35(5) 

8 

7 

.37 
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BASE  CASE  -  ATTACK 


A-AHC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 
MOS  Str  HH/D 


67(2) 

11 

.05 

B-AHC  Non-Hiss ion 

Capable  Supply 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.06 

C-AHC  Non-Mlsslon 

Capable  Supply 

-  Man  Bours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.06 

HSC  Non-Mlsslon  Capable  Supply  - 

Man  Hours  per  Day 

MOS 

Shift  1  Shift 

2  MH/D 

66J 

1 

0 

0 

66(1) 

4 

3 

0 

67(2) 

8 

7 

0 

66(3) 

2 

2 

0 

66(4) 

5 

4 

0 

68G 

2 

1 

0 

66H 

0 

0 

0 

6BK 

1 

0 

0 

35(5) 

5 

4 

0 

AMC  Non-Mlsslon  Capable  Supply  -  1 

Man  Hours  per  Day 

MOS 

Shift  1  Shift  2  MH/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

0 

66(3) 

6 

5 

0 

66(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

6BK 

1 

0 

0 

35(5) 

8 

7 

0 
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■r.Kj-M*.*** 


Division  Aircraft  Organization  Capability  Model  -  BASEP  -  06-10-1987  -  17:24:22 
Company  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 


Current  company  strengths  are:  11  11  11 

MOS  Vkld/Rqd  Str 

67(2)  9.0  9 

BSC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 


MOS 

Shift 

1  Shift  2 

Vkld/Rqd  Str 

66J 

1 

0 

1.2 

2 

66(1) 

4 

3 

2.2 

3 

67(2) 

e 

7 

0.4 

1 

60(3) 

2 

2 

0.9 

1 

68(4) 

5 

4 

2.1 

3 

66G 

2 

1 

0.7 

1 

68H 

0 

0 

0.0 

0 

68L 

1 

0 

0.5 

1 

35(5)  5  4  1.2 

AMC  Projection  of  Required  Personnel 

Based  on  3,4  direct  and  2.5  Indirect  hours 

2 

MOS 

Shift 

1  Shift  2 

Vkld/Rqd  Str 

66J  l 

66(1)  4 

67(2)  19 

66(3)  6 

66(4)  6 

666  2 

66H  2 

68E  1 

35(5)  8 


0 

4 

16 

5 

6 
2 
1 
0 
7 


1.3  2 

3.5  4 

1.3  2 

2.0  2 

2.3  3 

0.9  1 

0.6  i 

0.4  1 

1.5  2 
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BASE  CASE  -  UTILITY 


DiuflirPPrt  apf 


Reviev  or  change  availability  and  demand  factors  for  ease  *UTILITYP* 


1  23456789  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24 


■  *  »  ■  «  «  •  <  I  J  I  1  I 


Cycle  -  Mission  Profile  -  Hours 
’UT1LITYP'  -  Case 


Company  A  -  3  aircraft 


BASE  CASE  -  UTILITY 
(12  Replications  of  3  Cycles) 
(288  Missions) 


OiufiirPPrt  opl 


Re  vie  v  er  change  availability  and  demand  factors  for  case  UTILITYP’ 


123456769  10  1 1  12  13  Id  15  16  17  18  19  20  21  22  23  24 


Jill  I  I  l  I  l  I  l  III 


Cycle  -  Mission  Profile  -  Hours 
•UTILITYP’  -  Case 


Company  A  -  3  aircraft 

b - 1 - 1 - 
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BASE  CASE  -  UTILITY 


Division  Aircraft  Organization  Capability  Hodel  -  UTILITYP  -  06-06-1*87 
Aircraft  Hours  per  Day  Delayed  In  Various  Operations 


Operational  Down 
Category  Tine 

Downed  A/C  0.000 
Dally  0.000 
Launch  0.000 
Recover  fr  Msn  0.000 
Recover  fr  H/L  Mnt  0.000 
Floats  &  Xport  0.000 
Perform  IHA's  0.023 
Troubleshoot  0.113 
Inspect  0.688 


MISSION  CAPABILITY 

Average  Ac  ft  Starting  is  2.97  Aircraft 
Average  Mrs.  Per  Ac  ft  Per  / fission  is  2  57 


s 


Aircraft  Stirling  "  The  numbir  of  aircraft  able  to  atart  the  mittion 
Aircraft  Completing  ■  The  number  of  aircraft  performing  an  entire  3  hr  nueeion 
Frequency  *  jhe  number  of  mieeione  with  the  configuration  indicated 

by  ttw  intersection  of  th  eaireraft  starting  and  aircraft 
completing  axes. 


D-13 


BASE  CASE  -  UTILITY 


Division  Aircraft  Organization  Capability  Model  -  UTILITY?  -  06-08- 1987  -  16:47:36 
Aircraft  Hours  per  Day  In  Various  Repair  Categories 


Process 

Await  Psnl 

Category 

Time 

Time 

On  Flight  Line 

2.632 

0.000 

Fit  Line  to  HSC 

0.000 

0.000 

At  HSC 

0.000 

0.000 

HSC  to  AMC 

0.444 

0.000 

At  AMC 

10.693 

0.725 

AMC  to  Fit  Line 

0.380 

0.000 

HSC  to  Fit  Line 

0.000 

0.000 

Overhead  Aircraft  Utilization  (Per  Aircraft  Per  Day) 

HSC  Requested  0 

HSC  Available  0 

Float  Requested  .019 

Float  Available  .019 

NMCS  (PLL  clerk)  .28 

Aircraft  Repair  Frequency  Count 
For  12  Replications  of  3  Cycles 

Aircraft  Location 


Parts  From 

Fit  Line 

HSC 

AMC 

Total 

Percent 

No  Parts 

30 

2 

86 

120 

54.5 

PLL/Shp  Stk 

12 

42 

54 

24.5 

ASL 

3 

17 

20 

9.1 

Float 

1 

3 

4 

1.8 

Theater 

1 

16 

17 

7.7 

Cont  Sub 

1 

1 

0.5 

CONUS 

1 

3 

4 

1.8 

Total 

49 

2 

169 

220 

Percent 

22.3 

0.9 

76.8 

100 

Average  Aircraft  Repair  Times  (hours) 

For  12  Replications  of  9  Cycles 

Aircraft  Location 


Parts  From 

Fit  Line 

HSC 

AMC 

No  Parts 

0.4 

2.7 

3.3 

elL'Shf  Stk 

1.5 

3.9 

ASL 

2.0 

4.3 

Float 

27.2 

26.9 

Theater 

46.8 

43.2 

Cont  Sub 

25.2 

CONUS 

264.8 

264.8 
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BASE  CASE  -  UTILITY 


Mission  Frequency  Count  -  UTILITTP 
For  12  Replications  of  cycles  1  to  3  of  3  cycles 

Aircraft  Available  to  Start  Mission 


Aircraft 

Cum 

Cum 

Completing 

0 

1  2  3 

Tot 

Pet 

Rtn 

Pet 

3 

_ 

-  164 

164 

56.9 

164 

56.9 

2 

- 

2  104 

106 

36.8 

270 

93.8 

1 

- 

-  15 

15 

5.2 

285 

99.0 

0 

2 

1 

3 

1.0 

288 

100.0 

Total 

2 

1  2  283 

288 

Percent 

0.7 

0.3  0.7  98.3 

100 

Cum  Rtn  268  286  285  283 
Cum  Pet  100  99.3  99.0  90.3 

Composite  Mission  Times 

For  12  Replications  of  cycles  1  to  3  of  3  cycles 
Aircraft  Available  to  Start  Mission 

Aircraft 
Completing 

0 

3 
2 
1 
0 

Average  Is  2.57 


1  2  3 

-  3.0 
-  3.0  2.1 

-  1.6 
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BASE  CASE  -  UTILITY 


A-AHC  Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 
HOS  Str  MR/D 

67(2)  6  0.00 

B-AHC  Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 
HOS  Str  HH/D 

67(2)  0  0.00 

C-AHC  Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 

MOS  Str  HH/D 

67(2)  0  0.00 

HSC  Equipment  Awaiting  Personnel  -  Han  Hours  per  HSC  Day 


MOS 

Shift  1 

Shift  2 

HH/D 

66J 

0 

0 

0.00 

66(1) 

1 

0 

0.00 

67(2) 

6 

0 

0.00 

66(3) 

0 

0 

0.00 

66(4) 

0 

0 

0.00 

66G 

0 

0 

0.00 

66H 

0 

0 

0.00 

68K 

0 

0 

0.00 

95(5) 

0 

0 

0.00 

AMC  Equipment 

Awaiting  Personnel  -  Man 

Hours  per  AMC 

HOS 

Shift  1 

Shift  2 

MR/D 

66J 

1 

0 

9.53 

66(1) 

4 

4 

0.00 

67(2) 

19 

16 

0.00 

66(3) 

6 

5 

0.00 

66(4) 

6 

6 

0.00 

68G 

2 

2 

0.00 

68H 

2 

1 

0.04 

661 

1 

0 

0.78 

35(5) 

6 

7 

0.00 
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BASE  CASE  -  UTILITY 


A-AHC  Mission  Capable  Maintenance  -  Han  Hours  per  Day 
HOS  Str  KH/D 


67(2) 

6 

4.54 

B-AHC  Mission 

Capable  Maintenance 

-  Man  Hours  per  Day 

HOS 

Str 

HR/D 

67(2) 

0 

0 

C-AHC  Mission 

Capable  Maintenance 

-  Man  Hours  per  Day 

HOS 

Str 

MR/D 

67(2) 

0 

0 

HSC  Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

HOS 

Shift  1 

Shift 

2  MR/D 

66J 

0 

0 

0 

66(1) 

1 

0 

.67 

67(2) 

6 

0 

0 

66(3) 

0 

0 

0 

66(4) 

0 

0 

0 

68G 

0 

0 

0 

66H 

0 

0 

0 

68K 

0 

0 

0 

35(5) 

0 

0 

0 

AMC  Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2  HR/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

.04 

68(3) 

6 

5 

0 

68(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

68K 

l 

0 

0 

35(5) 

6 

7 

0 

d-17 


BASE  CASE  -  UTILITY 


A-AHC  Non-Hi 93 l?n  Capable 

Maintenance 

-  Man  Hours  per  Day 

NOS 

8tr 

MH/D 

67(2) 

6 

.62 

B-AHC  Non-Mission  Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

0 

0 

C-AHC  Non-Mission  Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

0 

0 

BSC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

0 

0 

0 

66(1) 

1 

0 

.05 

67(2) 

6 

0 

.02 

68(3) 

0 

0 

0 

68(4) 

0 

0 

0 

68G 

0 

0 

0 

68H 

0 

0 

0 

68K 

0 

0 

0 

35(5) 

0 

0 

0 

AMC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

1.46 

66(1) 

4 

4 

.35 

67(2) 

19 

ie 

.02 

68(3) 

6 

5 

.12 

68(4) 

6 

6 

.21 

68G 

2 

2 

.2 

68H 

2 

1 

.1 

681 

1 

0 

.6 

35(5) 

6 

7 

.11 
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BASE  CASE  -  UTILITY 


A-AHC  Non-Mlsslon  Capable  Supply  -  Man  Hours  per  Day 

MOS  Str  MH/D 

67(2)  6  .04 

B-AHC  Non-Mlsslon  Capable  Supply  -  Man  Hours  per  Day 

MOS  Str  MH/D 

67(2)  0  0 

C-AHC  Non-Mlsslon  Capable  Supply  -  Man  Hours  per  Day 

«0S  Str  MH/D 

67(2)  0  0 


HSC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 


MOS 


Shift  1  Shift  2  MH/D 


66J  0 

66(1)  1 

67(2)  6 

68(3)  0 

68(4)  0 

686  0 

68H  0 

68E  0 

35(5)  0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


AMC  Non-Mlsslon  Capable  Supply  -  Man  Hours  per  Day 


MOS  Shift  1  Shift  2  MH/D 


66J  1 

66(1)  4 

67(2)  19 

68(3)  $ 

68(4)  6 

686  2 

68H  2 

68K  1 

35(5)  e 


0  0 

4  0 

18  0 

5  0 

6  0 

2  0 

1  0 

0  0 

7  0 
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BASE  CASE  -  UTILITY 


Division  Aircraft  Organization  Capability  Model  -  UT1LITYP  -  06-10-1987  -  17:28:07 
Company  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 

Current  company  strengths  are:  6  0  0 

HOS  Vkld/Rqd  Str 

67(2)  7.0  7 


BSC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 


HOS 

Shift  1 

Shift.  2 

Vkld/Rqd  Str 

66J 

0 

0 

0.0 

0 

66(1) 

X 

0 

0.2 

1 

67(2) 

6 

0 

0.0 

0 

66(3) 

0 

0 

0.0 

0 

68(4) 

0 

0 

0.0 

0 

68G 

0 

0 

0.0 

0 

68H 

0 

0 

0.0 

0 

68K 

0 

0 

0.0 

0 

35(5) 

0 

0 

0.0 

0 

AMC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 


HOS 

Shift  1 

Shift  2 

Vkld/Rqd  Str 

66J 

1 

0 

0.4  1 

66(1) 

4 

4 

0.8  1 

67(2) 

19 

18 

0.6  1 

68(3) 

6 

5 

0.4  1 

68(4) 

6 

6 

0.7  1 

68G 

2 

2 

0.2  1 

68H 

2 

1 

0.0  1 

66E 

1 

0 

0.2  1 

35(5) 

e 

7 

0.5  1 
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BASE  CASE  -  RECOtOf USANCE 


OiuflirPPrt  opl 


Review  or  change  availability  and  demand  factors  for  case  *REC0NP2‘ 


MTBEMfl  -  4.5  hrs 


MTTR  *  1  hrs 


Msn  Length  *  3  hrs 


MTBMRF  -  8.4  hrs 


Cycle  Length  *  24  hrs 


#Msn  SubCyc  1  *  3 


Msn  Internal  *  1.8  hrsj  I  #flcft  SubCyc  1  «  5 


Comp  per  Cyc  *  2 


Float  Aircraft  =  2 


SubCycles  *  2 


Sub2  Delay  =  2.4  hrs 


#M$n  SubCyc  2  ■  2 


#ficft  SubCyc  2*2 


2  3  4  5  £  7  B  9  10  tf  12  13  14  15  l£  17  18  19  20  21  22  23  24 


*  •  •  *  lllll  III  II  Itl  II  III  II  l 

Cycle  -  Mission  Profile  -  Hours 
•REC0HP2*  -  Case 

Company  A  -  5  aircraft 


Company  B  -  5  aircraft 


Company  A  -  2  aircraft 


Company  B  -  2  aircraft 
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BASE  CASE  -  RECOKKAISAXCE 


Aircraft  Hours  per  Day  Delayed  in  Various  Operations 


Operational  Delay 
Category  Time 

Downed  Aircraft  0.000 
Daily  0.000 
Launch  0.000 
Recover  fr  Hsn  0.000 
Recover  fr  H/L  Mnt  0.000 
Floats  &  Xport  0.000 
Perform  EMA's  0.063 
Troubleshoot  0.069 
Tech  Inspection  0.776 


Composite  Mission  Times 

For  12  Replications  of  cycles  1  to  3  of  3  cycles 
Aircraft  Available  to  Strrt  Mission 

Aircraft 

Completing 


5 

4 

3 

2 

1 

0 


-  3.0 

-  3.0  2.6 

-  2.9  2.3 

2.0  -  2.0 

-  1.4 


Average  is  2.63 
Composite  Mission  Times 

For  12  Replications  of  cycles  1  to  3  of  3  cycles 
Aircraft  Available  to  start  Mission 


Aircraft 

Completing 

0  1  2 

2  -  3.0 

1  -  2.0 

0  - 

Average  is  2.37 
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rjti 


(12  Replications  of  3  Cycles) 
(204  Missions) 


MISSION  CAPABILITY 

Average  Ac  ft  Starting  is  4.96  Aircraft 
Average  Mrs.  Per  Actt  Per  Mission  is  2.63 


5 


A'rcraft  Starling  ■  The  number  of  aircraft  able  to  etart  th*  mieeton. 

A»rcr§it  Computing  «  Th*  number  of  aircraft  performing  an  entire  3  hr  nueeton 
Frequency  *  The  number  of  miaaiona  with  the  configuretion  indicated 

by  the  intereection  of  th  eeireraft  aterting  and  aircraft 
completing  axea 


BASE  CASE  -  RECOENA1SSAMCE 
(12  Replications  jf  3  Cycles ) 
(144  Missions ) 


Aircraft  Starting  *  Th*  number  of  aircraft  able  to  atart  th*  mittion. 

Aircraft  Computing  ■  The  number  of  aireraft  performing  an  entire  3  hr  nuaaion 
frequency  «  The  number  of  miMiona  with  the  configuration  indicated 

by  the  intereection  of  th  eaircraft  atarting  and  aircraft 
completing  axea. 
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BASE  CASE  -  RECOHMAISAMCE 


Division  Aircraft  Organization  Capability  Model  -  REC0NP2  -  06-12-198?  -  13:33:13 
Aircraft  Hours  per  Day  In  Various  Repair  Categories 

Process  Await  Psnl 

Category  Time  Time 


On  Flight  Line 

3.769 

0.000 

Fit  Line  to  HSC 

0.394 

0.000 

At  HSC 

2.247 

0.456 

HSC  to  AMC 

0.275 

0.000 

At  AMC 

.  4.253 

0.472 

AMC  to  Fit  Line 

0.256 

0.000 

HSC  to  Fit  Line 

0.095 

0.000 

Overhead  Aircraft  Utilization  (Per  Aircraft  Per  Day) 

HSC  Requested  0 

HSC  Available  0 

Float  Requested  .011 

Float  Available  .011 

NMCS  CPLL  clerk)  .227 


Aircraft  Repair  Frequency  Count 
For  12  Replications  of  3  Cycles 

Aircraft  Location 


Parts  From 

Fit  Line 

HSC 

AMC 

Total 

Percent 

No  Parts 

87 

76 

231 

394 

59.2 

PLL/Shp  Stk 

33 

36 

85 

154 

23.1 

ASL 

5 

14 

29 

46 

7.2 

Float 

2 

4 

6 

0.9 

Theater 

8 

14 

28 

50 

7.5 

Cont  Sub 

2 

3 

5 

0.8 

CONUS 

5 

2 

2 

9 

1.4 

Total 

140 

144 

382 

666 

Percent 

21.0 

21.6 

57.4 

100 

Average  Aircraft  Repair  Times  (hours) 

For  12  Replications  of  3  Cycles 

Aircraft  Location 


Parts  From 

Fit  Line 

HSC 

AMC 

No  Parts 

0.4 

2.8 

3.6 

PLL/Shp  Stk 

2.0 

2.8 

4.2 

ASL 

2.5 

3.0 

4.4 

Float 

288.0 

75.2 

Theater 

43.4 

42.7 

42.9 

Cont  Sub 

28.4 

26.3 

CONUS 

264.8 

265.5 

266.0 
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base  case  -  RzcomrAisjurcE 


Mission  Frequency  Count  -  REC0NP2 
For  12  Replications  of  cycles  1  to  3  of  3  cycles 

•  Aircraft  Available  to  Start  Mission 


Aircraft 

Cum 

Cum 

Completing  0 

1 

2 

3 

4 

5 

Tot 

Pet 

Rtn 

Pet 

5 

_ 

• 

_ 

76 

76 

37.3 

76 

37.3 

4 

- 

- 

- 

- 

4 

66 

70 

34.3 

146 

71.6 

3 

- 

- 

- 

- 

2 

40 

42 

20.6 

168 

92.2 

2 

- 

- 

1 

- 

13 

14 

6.9 

202 

99.0 

I 

- 

- 

- 

- 

- 

2 

2 

1.0 

204 

100.0 

0 

— 

— 

- 

• 

0 

0.0 

204 

100.0 

Total 

0 

0 

0 

1 

6 

197 

204 

Percent 

0. 

,0  0, 

.0  0. 

0  0.5  2.9  96.6 

100 

Cum  Rtn 

204 

204 

204 

204 

203 

197 

Cum  Pet 

100 

100 

100 

100 

99.5  96.6 

Mission  Frequency  Count  -  REC0NP2 
For  12  Replications  of  cycles  1  to  3  of  3  cycles 

Aircraft  Available  to  Start  Mission 


Aircraft 
Completing  0 

1  2 

Tot 

Pet 

Cum 

Rtn 

Cum 

Pet 

2 

-  72 

72 

50.0 

72 

50.0 

1 

-  63 

63 

43.6 

135 

93.6 

0 

9 

9 

6.2 

144 

100.0 

Total  0  0  144  144 

Percent  0.0  0.0100  100 

Cum  Rtn  144  144  144 
Cum  Pet  100  100  100 
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BASE  CASE  -  RECOtntAI  SAXCE 


A-AHC  Equipment  Aval  ting  Personnel  -  Man  Hours  per  Company  Day 


MOS 

Str 

MH/D 

67(2) 

10 

0.00 

B-AHC 

Equipment  Awaiting  Personnel 

-  Han  Hours  per  Company 

MOS 

Str 

MH/D 

67(2) 

10  . 

0.00 

C-Equlpment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 

MOS 

Str 

MH/D 

67(2) 

0 

0.00 

HSC  Equipment  Awaiting  Personnel  - 

Man  Hours  per  HSC  Day 

MOS 

Shift  1 

Shift  ; 

2  MH/D 

66J 

1 

0 

7.19 

66(1) 

2 

3 

0.01 

67(2) 

5 

5 

0.00 

680) 

1 

1 

0.14 

68(4) 

4 

4 

0.01 

68G 

1 

1 

0.19 

68H 

0 

0 

0.00 

68K 

1 

0 

1.39 

35(5) 

C 

1 

o.ie 

AMC  Equipment  Awaiting  Personnel  - 

Man  Hours  per  AMC  Day 

MOS 

Shift  1 

Shift  ; 

2  MH/D 

66J 

1 

0 

8.27 

66(1) 

4 

4 

0.04 

67(2) 

19 

18 

0.00 

68(3) 

6 

5 

0.00 

68(4) 

6 

6 

0.00 

68G 

2 

2 

0.00 

68H 

2 

1 

0.26 

68K 

1 

0 

0.65 

35(5) 

6 

7 

0.00 

4 
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base  case  -  RECOEHAI SAJfCE 


A-AHC  Mission  Capable  Maintenance  -  Man  Hours  pei  Day 

MOS 

Str 

MH/D 

67(2) 

10 

2.94 

B-AHC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

10 

2.86 

C-AHC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

0 

0 

HSC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2  MH/D 

66J 

1 

0  0 

66(1) 

2 

3  .13 

67(2) 

5 

5  0 

68C3) 

1 

1  0 

68(4) 

4 

4  0 

68G 

1 

1  0 

68H 

0 

0  0 

68K 

1 

0  0 

35(5) 

2 

1  0 

AMC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2  MH/D 

66J 

1 

0  0 

66(1) 

4 

4  0 

67(2) 

19 

16  .04 

68(3) 

6 

5  0 

68(4) 

6 

6  0 

686 

2 

2  0 

68H 

2 

1  0 

68K 

1 

0  0 

35(5) 

8 

7  0 
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BASE  CASE  -  RECONNAISANCE 
A-AHC  Non-Mission  Capable  Maintenance  -  Man  Hours  per  Day 


MOS 

Str 

MH/D 

€7(2) 

10 

.88 

B-AHC  Non-Mission 

Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

€7(2) 

10 

.79 

C-AHC 

Non-Mission 

Capable  Maintenance 

-  Han  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

0 

0 

HSC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1  Shift  2 

MH/D 

66J 

1 

0 

1.96 

66(1) 

2 

3 

.39 

67(2) 

5 

5 

.06 

68(3) 

1 

1 

.26 

68(4) 

4 

4 

.44 

68G 

1 

1 

.35 

68H 

0 

0 

0 

68K 

1 

0 

.63 

35(5) 

2 

1 

.33 

AMC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1  Shift  2 

MH/D 

66J 

1 

0 

2.52 

66(1) 

4 

4 

.89 

67(2) 

19 

18 

.06 

66(3) 

6 

5 

.35 

68(4) 

6 

6 

.39 

68G 

2 

2 

.41 

68H 

2 

1 

.3 

68K 

1 

0 

.83 

35(5) 

6 

7 

.26 
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BASE  CASE  -  BECOME AI SAMCE 


A-AHC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 


HOS 

Str 

HH/D 

67(2) 

10 

.07 

B-AHC  Non-Mission  Capable  Supply 

-  Han  Hours  per  Day 

HOS 

Str 

HH/D 

67(2) 

10. 

.04 

C-AHC  Non-Mission  Capable  Supply 

•  Han  Hours  per  Day 

NOS 

Str 

HH/D 

67(2) 

0 

0 

HSC  Non-MJssIcn  Capable 

Supply  - 

Han  Hours  per  Day 

HOS 

Shift  1 

Shift 

2  HH/D 

66J 

1 

0 

0 

66(1) 

2 

3 

0 

67(2) 

5 

S 

0 

68(3) 

1 

1 

0 

68(4) 

4 

4 

0 

68G 

1 

1 

0 

68H 

0 

0 

0 

68L* 

1 

0 

0 

35(5) 

2 

1 

0 

ADC  Non-Mission  Capable  Supply  -  Kan  Hours  per  Day 


HOS 

Shift  1 

Shift  2 

HH/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

0 

68(3) 

6 

5 

0 

68(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

68K 

1 

0 

0 

35(5) 

8 

7 

0 
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BASE  CASE  -  RECOHNAI SAHCE 


Division  Aircraft  Organization  Capability  Model  *  REC0NP2  -  06-12*1967  -  13:39:23 
Company  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 

Current  company  strengths  ares  10  10  0 

MOS  Vkld/Rqd  Str 

57(2)  7.7  6 


H SC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 


MOS 

Shift 

1  Shift  2 

Vkld/Rqd  Str 

66J 

1 

0 

0.6 

1 

66(1) 

2 

3 

0.6 

1 

67(2) 

5 

5 

0.2 

1 

68(3) 

1 

1 

0.2 

1 

68(4) 

4 

4 

1.0 

2 

•I8G 

1 

1 

0.2 

1 

6SH 

0 

0 

0.0 

0 

66)' 

1 

0 

0.2 

1 

35(5)  2  1 

AMC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect 

0.3 

hours 

1 

MOS 

Shift 

1  Shift  2 

Vkld/Rqd  Str 

66J 

1 

0 

0.7 

1 

66(1) 

4 

4 

2.1 

3 

67(2) 

19 

18 

1.0 

2 

68(3) 

6 

5 

1.1 

2 

68(4) 

6 

6 

1.4 

2 

68G 

2 

2 

0.5 

1 

68H 

2 

1 

0.3 

1 

68K 

1 

0 

0.2 

1 

35(5) 

e 

7 

1.1 

2 
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PERSONNEL  REQUIREMENTS-PILOTS-BASE  CASE 


UNIT 

TYPE 

AVG 

LAUNCH 

AVG 

MSSN 

MAX  HRS 
PILOT 

MSSN/ 

DAY/CO 

PILOTS 

REQD 

ATTACK 

7.76 

2.63 

5.28 

2.67 

12.37 

UTILITY 

2.97 

2.57 

5.28 

8.00 

13.88 

RECON  (5 

ACFT) 

4.96 

2.63 

5.28 

3.00 

8.89 

RECON  (2  ACFT ) 
TOTAL  RECON 

2.00 

2.37 

5.28 

2.00 

2.15 

11.05 
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REDUCED  HEADQUARTERS  STRENGTH  >  ATTACK 


DiuttirPPrt  apt 


Rtrkv  or  rtwfr  availability  an*  Aemaaf  fidtri  for  ust  lASERIDP' 


MTBEMR  -  4.5  hrs 


MTTB  -  1  firs 


Msn  Length  •  3  hrs 


Msn  Interuol  • 


Float  Aircraft  -  2 


SubCycles  *  I 


MTBMAF  *  8.4  hrs 


Cycle  Length  *  IB  hrs 


Hsn/Co/Cyc  *  2 


Rircraft/Misslon  ■  8 


Comp  per  Cyc  «  3 


fO  II  12  1Z  14  IS  14  17  IB 


Cycle  -  Mission  Profile  -  Hears 
*BASLRCI>P*  -  Ctw 


Company  A  -  8  aireraft 


Company  B  -  B  aircraft 


Company  C  -  B  aireraft 
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REDUCED  HEADQUARTERS  STRENGTH  -  ATTACK 
(12  Replications  of  4  Cycles) 

(  266  Missions) 


Aircraft  Hours  per  Day  Delayed  In  Various  Operations 


Operational  Delay 
Category  Tine 

Downed  Aircraft  0.000 
Dally  0.000 
Launch  0.000 
Recover  fr  Hsn  0.000 
Recover  fr  R/L  Mnt  0.000 
Floats  &  Xport  0.000 
Perform  EMA's  0.044 
Troubleshoot  0.286 
Tech  Inspection  0.961 


Aircraft  Starting  *  The  number  at  aircraft  able  to  atart  the  mieeion. 

Aircraft  Completing  •  The  number  of  aircraft  performing  an  entire  J  hr  miaeton 
Frequency  ■  The  number  of  mieeione  with  the  configuration  indicated 

by  the  intersection  of  theaircroft  starting  and  aircraft 
completing  axes. 
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REDUCED  HEADQUARTERS  STRENGTH  -  ATTACK 


Division  Aircraft  Organization  Capability  Model  -  BASEREDP  -  06-11-198“  -  06:28:56 
Aircraft  Hours  per  Day  in  Various  Repair  Categories 


Process 

Await  Psnl 

Category 

Time 

Time 

On  Flight  Line 

2.007 

0.000 

Fit  Line  to  HSC 

0.476 

0.000 

At  BSC 

1.384 

0.52E 

HSC  to  AMC 

0 .  ''89 

0.0 1: 

At  AMC 

.09 

0.763 

AMC  to  Fit  Line 

t  341 

0.C30 

HSC  to  Fit  Line 

f  '•  73 

0.000 

Overhead  Aircraft  Utilization 

(Per  Aircraft  Per 

Day) 

HSC  Requested 

0 

HSC  Avai ladle 

0 

Float  Requested 

.007 

Float  Avai ladle 

.007 

NMCS  (PLL  clerk) 

.261 

Aircraft  Repair  Frequency  Count 

For  12  Replications  of  4  Cycles 

Aircraft  Location 

Parts  From 

Fit  Line 

HSC 

AMC 

Total 

Percent 

Mo  Parts 

179 

67 

550 

796 

61.3 

PLL/Shp  Stk 

65 

35 

176 

296 

22.8 

ASL 

16 

11 

89 

116 

8.9 

Float 

A 

2 

6 

0.5 

Theater 

14 

10 

47 

71 

5.5 

Cont  Sub 

4 

4 

0.3 

CONUS 

3 

4 

9 

0.7 

Total 

300 

126 

672 

1298 

Percent 

23.1 

9. 

7  67.2 

100 

Average  Aircraft  Repair  Times 

(hours) 

For  12  Replications  of  A  Cycles 

Aircraft  Location 

Parts  From 

Fit  Line 

HSC 

AMC 

No  Parts 

0.4 

2.3 

3.3 

PLL/Shp  Stk 

2.0 

2.2 

3.6 

ASL 

2.o 

2.3 

3.9 

Float 

126.0 

75.2 

Theater 

38.9 

30.2 

40.4 

Cont  Sub 

27.6 

CONUS 

264.6 

176.9 

199.7 
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REDUCED  HEADQUARTERS  STRENGTH  -  ATTACK 

Mission  Frequency  Count  -  BASEREDP 
For  12  Replications  of  cycles  1  to  4  of  4  cycles 

Aircraft  Available  to  Start  Mission 


Aircraft 

Cum 

Ci 

Completing  0  1 

2 

3 

4 

5 

6 

7 

6 

Tot 

Pet 

Rtn 

P< 

8 

—  — 

- 

- 

• 

_ 

51 

51 

17.7 

51 

17. 

? 

- 

- 

- 

- 

- 

- 

4 

81 

85 

29.5 

136 

47. 

6 

- 

- 

- 

- 

- 

7 

6 

66 

79 

27.4 

215 

74. 

5 

- 

- 

- 

- 

- 

3 

7 

40 

50 

17.4 

265 

92. 

4 

- 

- 

- 

- 

1 

2 

1 

14 

18 

6.2 

283 

98. 

3 

- 

- 

- 

- 

- 

1 

1 

2 

4 

1.4 

287 

99. 

2 

- 

- 

- 

1 

- 

- 

- 

1 

0.3 

288 

100. 

1 

- 

- 

- 

- 

- 

- 

- 

- 

0 

0.0 

288 

100. 

0 

•  • 

• 

** 

• 

•• 

** 

0 

0.0 

288 

100. 

Total 

0  0 

0 

0 

1 

1 

13 

19 

254 

288 

Percent 

0.0  0. 

0  0. 

0  0. 

0  0. 

3  0. 

3  4. 

5  6.6  88.2 

100 

Cum  Rtn 

288  288 

288 

288 

288 

28? 

286 

2?3 

254 

Cum  Pet 

100  100 

100 

100 

100 

99. 

7  99. 

3  94.1 

9  88.2 

Composite 

Mission  Times 

For  12  Replications  of  cycles  1  to  4  of  4  cycles 

Aircraft  Available  to  Start  Mission 

Aircraft 

Completing 

0  1 

2 

3 

4 

5 

6 

f 

8 

8 

-  - 

- 

- 

— 

• 

3.0 

f 

- 

- 

- 

- 

- 

- 

3.0 

2.6 

6 

- 

- 

- 

- 

- 

3.0 

2.9 

2.5 

5 

- 

- 

- 

- 

- 

£•  1 

2.5 

2.4 

4 

- 

- 

- 

- 

2.4 

2.2 

2.1 

2.2 

3 

- 

- 

- 

- 

- 

2.0 

1.9 

2.3 

2 

- 

- 

- 

1.6 

- 

- 

- 

j 

1 

0 


Average  is  2.65 
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REDUCED  HEADQUARTERS  STRENGTH  >  ATTACK 


A-AH C  Equipment  Awaiting  Personnel  -  Kan  Hours  per  Company  Day 


KOS 

Str 

MH/D 

67(2) 

11 

0.00 

B-AHC 

Equipment  Awaiting  Personnel  -  Man  Hours  per  Company 

KOS 

Str 

MH/D 

67(2) 

11 

0.00 

C-Equlpment  Awaiting  Personnel  ~  Man  Hours  per  Company  Day 

KOS 

Str 

MH/D 

67(2) 

11 

0.00 

HSC  Equipment  Awaiting  Personnel  -  Man 

Hours  per  HSC  Day 

KOS 

Shift  1 

Shift  2 

MH/D 

66J 

0 

1 

8.35 

66(1) 

1 

2 

0.75 

67(2) 

1 

0 

0.04 

68(3) 

1 

0 

1.59 

68(4) 

2 

1 

0.31 

68G 

1 

0 

2.77 

68H 

0 

0 

0.00 

68K 

1 

0 

3.35 

35(5) 

1 

1 

0.25 

AMC  Equipment  Awaiting  Personnel  -  Man 

Hours  per  AMC  Day 

MOS 

Shift  1 

Shift  2 

MR-T) 

66J 

1 

0 

21.60 

66(1) 

4 

4 

1.03 

67(2) 

19 

18 

0.00 

68(3) 

6 

5 

0.00 

68(4) 

6 

6 

0.05 

68G 

2 

2 

0.12 

68H 

2 

1 

0.44 

68E 

1 

0 

1.94 

35(5) 

e 

7 

0.00 
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REDUCED  HEADQUARTERS  STRENGTH  -  ATTACK 


A-AHC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 


MOS 

Str 

MH/D 

67(2) 

11 

3.07 

B-AHC  Mission 

Capable  Maintenance 

•  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

3.08 

C-AHC  Mission 

Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

2.97 

HSC  Mission  Capable  Maintenance  - 

Man 

Hours  per  Day 

MOS 

Shift  1 

Shift 

2 

MH/D 

66J 

0 

1 

0 

66(1) 

1 

2 

.22 

67(2) 

1 

0 

0 

66(3) 

1 

0 

0 

66(4) 

2 

1 

0 

68G 

1 

0 

0 

66H 

0 

0 

0 

68E 

1 

0 

0 

35(5) 

1 

1 

0 

AMC  Mission  Capable  Maintenance  - 

Man 

Hours  per  Day 

MOS 

Shift  1 

Shift 

2 

MH/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

1? 

18 

.04 

68(3) 

6 

5 

0 

68(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

68K 

1 

0 

0 

35(5) 

e 

7 

0 
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REDUCED  HEADQUARTERS  STRENGTH  -  ATTACK 


A-AHC  Non-Mi  S3 Ion  Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

1.1 

B-AHC  Non-Mission  Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

6712) 

11 

1.09 

C-AHC  Non-MJssion  Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

1.09 

BSC  Non- 

-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

0 

1 

2.53 

66(1) 

1 

2 

.87 

67(2) 

1 

0 

.15 

68(3) 

1 

0 

.9 

68(4) 

2 

1 

1.22 

68G 

1 

0 

1.03 

68H 

0 

0 

0 

68K 

1 

0 

1.15 

35(5) 

1 

1 

.52 

AMC  Non- 

-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

7.01 

66(1) 

4 

4 

1.93 

67(2) 

19 

16 

.12 

68(3) 

6 

5 

.69 

68(4) 

6 

6 

1 

68G 

2 

2 

1.01 

68H 

2 

1 

.61 

68K 

1 

0 

1.03 

35(5) 

8 

7 

.59 
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REDUCED  HEADQUARTERS  STRENGTH  -  ATTACK 


A-AHC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 

MOS  Str  MH/D 

67(2)  11  .09 

8-AHC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 


MOS 

Str 

MH/D 

67(2) 

11 

.07 

C-AHC  Non-Mission  Capable  Supply 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.04 

HSC  Non-MJsslon  Capable  Supply  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2  MH/D 

66J 

0 

1 

0 

66(1) 

1 

2 

0 

67(2) 

1 

0 

0 

66(3) 

1 

0 

0 

66(4) 

2 

1 

0 

68G 

1 

0 

0 

66H 

0 

0 

0 

68L 

1 

0 

0 

35(5) 

1 

1 

0 

AMC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 


MOS 


Shift  1  Shift  2  MH/D 


66J  1 

66(1)  4 

67(2)  1° 

66(3)  6 

66(4)  6 

66G  2 

6BH  2 

66E  1 

35(5)  8 


0 

4 

16 

5 

6 
2 
1 
0 
7 


0 

0 

0 

0 

0 

0 

0 

0 

0 


D-42 


REDUCED  HEADQUARTERS  STRENGTH  -  ATTACK 

Division  Aircraft  Organization  Capability  Model  -  BASEREDP  -  06-11-1987  -  06:34:26 
Company  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 

Current  company  strengths  are:  li  ll  n 

MOS  Vkld/Rqd  Str 

67(2)  9.1  10 

HSC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 


MOS 

Shift 

1  Shift  2 

Vkld/Rqd  Str 

66J 

0 

1 

0.7 

1 

66(1) 

1 

2 

1.0 

1 

67(2) 

1 

0 

0.0 

1 

68(3) 

1 

0 

0.3 

1 

68(4) 

2 

1 

1.1 

2 

68G 

1 

0 

0.3 

1 

68H 

0 

0 

0.0 

0 

68K 

1 

0 

0.3 

1 

35(5) 

1 

1 

0.3 

1 

AMC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect 

MOS  Shift  1  Shift  2 

hours 

Vk 1 d/Rqd  Str 

66J 

1 

0 

2.1 

3 

66(1) 

A 

4 

4.5 

5 

67(2) 

19 

18 

1.7 

2 

68(3) 

6 

5 

2.2 

3 

68(4) 

6 

6 

3.5 

4 

68G 

2 

2 

1.2 

2 

68H 

2 

1 

0.5 

1 

68K 

1 

0 

0.3 

1 

35(5) 

8 

7 

2.6 

3 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 


DiuRirPPrt  opl 


Reviev  or  change  availability  and  demand  factors  for  case  'UTILITYREDP12* 


HTBEHR  -  6.4  firs 


MTTR  -  1  hrs 


Msn  Length  *  3  hrs 


Msn  Internal 


Float  Aircraft  *  2 


SubCycles  -  1 


1  2  3  4  5  6  7  8  9  10  1 1  12  13  14  15  16  17  18  19  20  21  22  23  24 


i  i  *  ■ 


i  I  l  i  I  l 


till 


Cycle  -  Mission  Profile  -  Hours 
•UT1LITYREDP12*  -  Case 


Company  A  -  3  aircraft 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 
(12  Replications  of  3  Cycles) 

(2B6  Missions) 

Aircraft  Hour#  per  Bay  Delayed  In  Various  Operations 


Operational  Delay 
Category  Tine 

Downed  Aircraft  0.000 
Dally  0  009 
Launch  0.000 
Decover  fr  Nsn  0.000 
Recover  fr  H/L  Hnt  0.000 
Floats  t  Xport  0.000 
Perform  EMA's  0.023 
Troubleshoot  0.113 
Tech  Inspection  0.58B 


Aircraft  Starting  "  The  number  ef  airerait  abl#  to  start  the  mission.  * 

Aircraft  Completing  ■  The  number  of  aircraft  performing  an  entire  $  hr .  mission 
Frequency  •  The  number  of  missions  with  the  configuration  indicated 

by  the  intersection  of  th  eaircraft  starting  end  aircraft 
completing  axes. 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 


Division  Aircraft  Organization  Capability  Model  -  UTIL1TYREDP12  *  06-10-1967 
Aircraft  Hours  per  Day  In  Various  Repair  Categories 


Process 

Await  Psnl 

Category 

Time 

Tine 

On  Flight  Line 

2.616 

0.000 

Fit  Line  to  BSC 

0.000 

0.000 

At  BSC 

0.000 

0.000 

BSC  to  AMC 

0.449 

0.000 

At  AMC 

10.733 

0.725 

AMC  to  Fit  Line 

0.387 

0.000 

BSC  to  Fit  Line 

0.000 

0.000 

.Overhead  Aircraft  Utilization  (Per  Alrcraf.  Per  Day) 

HSC  Requested  0 

HSC  Available  0 

Float  Requested  .019 

Float  Available  .019 

NMCS  (PLL  clerk)  .282 


Aircraft  Repair  Frequency  Count 
For  12  Replications  of  3  Cycles 

Aircraft  Location 


Parts  Fran 

Fit  Line  BSC 

AMC 

Total 

Percent 

No  Parts 

32 

90 

122 

54.7 

PLL^Shp  Stk 

12 

43 

55 

24.7 

ASL 

3 

17 

20 

9.0 

Float 

1 

3 

4 

1.8 

Theater 

1 

16 

17 

7.6 

Cont  Sub 

1 

1 

0.4 

CONUS 

1 

3 

4 

1.8 

Total 

51  0 

172 

223 

Percent 

22.9  0.0 

77.1 

100 

Average  Aircraft  Repair  Times  (hours) 

For  12  Replications  of  3  Cycles 

Aircraft  Location 

Parts  Fran 

Fit  Line  BSC 

AMC 

No  Parts 

0.4 

3.3 

PLL/Shp  Stk 

1.5 

3.9 

ASL 

2.0 

4.3 

Float 

27.2 

26.9 

Theater 

48.8 

43.2 

Cont  Sub 

25.2 

CONUS 

264.8 

264.8 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 


Mission  Frequency  Count  -  UTILITYREDP12 
For  12  Replications  of  cycles  1  to  9  of  3  cycles 

Aircraft  Available  to  Start  Mission 


Aircraft 

Cum 

Cum 

Completing  0 

1 

2 

3 

Tot 

Pet 

Rtn 

Pet 

9 

— 

• 

164 

164 

56.9 

164 

56.9 

2 

- 

- 

2 

104 

106 

36.6 

270 

93.8 

1 

•» 

- 

- 

15 

15 

5.2 

285 

99.0 

0 

2 

1 

• 

• 

3 

1.0 

288 

100.0 

Total 

2 

1 

2 

263 

288 

Percent 

0.7 

0. 

3  0/ 

7  98.3 

100 

Cum  Rtn 

266  286 

265 

263 

Cum  Pet 

100 

99. 

3  99.1 

)  98.3 

Composite 

Mission  Times 

For  12  Replications  of  cycles  1  to  3  of  3  cycles 
Aircraft  Available  to  Start  Mission 


Aircraft 

Completing 

0  12  9 

3 
2 
1 
0 

Average  Is  2.57 


—  -  •  V 

-  3.0  2.1 

-  1.6 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 


A-AHC  Equipment  Awaiting  Personnel  *  Kan  Hours  per  Company  Day 


MOS 

Str 

MH/D 

67(2) 

8 

0.00 

B-AHC  Equipment  Awaiting  Personnel 

•  Man  Hours  per  Company 

MOS 

Str 

MH/D 

67(2) 

0 

0.00 

C-Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 

MOS 

Str 

MH/D 

67(2) 

0 

0.00 

HSC  Equipment  Awaiting  Personnel  * 

Man  Hours  per  HSC  Day 

MOS 

Shift  1 

Shift  2  MH/D 

66J 

0 

0 

0.00 

66(1) 

1 

0 

0.00 

67(2) 

0 

0 

0.00 

68(3) 

0 

0 

0.00 

68(4) 

0 

0 

0.00 

68G 

0 

0 

0.00 

68H 

0 

0 

0.00 

68K 

0 

0 

0.00 

35(5) 

0 

0 

0.00 

AMC  Equipment  Awaiting  Personnel  -  Man  Hours  per  AMC  Day 
KOS  Shift  1  Shift  2  MR/D 


REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 


A-AHC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 

MOS  Str  MH/D 

67(2)  8  S.41 

B-AHC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 

MOS  Str  MH/D 

67(2)  0  0 

C-AHC  Mission  Capable  Maintenance  >  Man  Hours  per  Day 

MOS  Str  MH/D 

67(2)  0  0 

HSC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 


MOS  Shift  1  Shift  2  MH/D 

66J  '000 

66(1)  1  0  0 

67(2)  000 

68(3)  000 

68(4)  000 

68G  0  0  0 

68H  0  0  0 

68K  0  0  0 

35(5)  0  0  0 

AMC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 

MOS  Shift  1  Shift  2  MH/D 


66J  1  0 

66(1)  4  4 

67(2)  19  18 

68(3)  6  5 

66(4)  6  6 

68G  2  2 

68H  2  1 

68K  1  0 

35(5)  8  7 


0 

0 

.04 

0 

0 

0 

0 

0 

0 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 


A-AHC  Non-Mlsslon  Capable  Maintenance  -  Man  Hours  per  Day 


MOS 

Str 

HH/D 

67(2) 

6 

.47 

B-AHC 

Non-Mlsslon  Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

HR/D 

67(2) 

0 

0 

C-AHC 

Non-Mlsslon  Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MR/D 

67(2) 

0 

0 

HSC  Non-MJssIon  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

0 

0 

0 

66(1) 

1 

0 

0 

67(2) 

0 

0 

0 

68(3) 

0 

0 

0 

68(4) 

0 

0 

0 

68G 

0 

0 

0 

66H 

0 

0 

D 

68K 

0 

0 

0 

3S'5) 

0 

0 

0 

AMC  Non-Mlsslon  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

1.46 

66(1) 

4 

4 

.36 

67(2) 

19 

18 

.02 

68(3) 

6 

5 

.12 

66(4) 

6 

6 

.21 

68G 

2 

2 

.2 

68H 

2 

1 

.1 

68K 

1 

0 

.6 

35(5) 

8 

7 

.11 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 


A-AHC  Non-Hiss Ion  Capable  Supply  -  Han  Hours  per  Day 
HOS  Str  HR/D 


67(2) 

e 

.03 

B-AHC  Non-Hiss Ion  Capable 

Supply 

-  Han  Hours  per  Day 

HOS 

Str 

HH/D 

67(2) 

0 

0 

C-AHC  Non-Hlsslon  Capable 

Supply 

-  Han  Hours  per  Day 

HOS 

Str 

HH/D 

67(2) 

0 

0 

HSC  Non-Hiss Ion  Capable  Supply  - 

Han  Hours  per  Day 

HOS 

Shift  1 

Shift 

2  HH/D 

66J 

0 

0 

0 

66(1) 

1 

0 

0 

67(2) 

0 

0 

0 

66(3) 

0 

0 

0 

66(4) 

0 

0 

0 

66G 

0 

0 

0 

66H 

0 

0 

0 

68K 

0 

0 

0 

35(5) 

0 

0 

0 

AMC  Non-Hlsslon  Capable  Supply  - 

Han  Hours  per  Day 

HOS 

Shift  1 

Shift 

2  HH/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

0 

66(3) 

6 

5 

0 

66(4) 

6 

6 

0 

66G 

2 

2 

0 

68H 

2 

1 

0 

6BK 

1 

0 

0 

35(5) 

8 

7 

0 
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REDUCED  HEADQUARTERS  STRENGTH  -  UTILITY 

Division  Aircraft  Organization  Capability  Model  -  UTIUTYREDP12  -  06-10-1967 
Company  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 

Current  company  strengths  ares  800 

HOS  Vkld/Rqd  Str 

67(2)  7.0  8 

HSC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 


HOS 

Shift  1 

Shift  2 

Vkld/Rqd  Str 

66J 

0 

0 

0.0 

0 

66(1) 

1 

0 

0.0 

0 

67(2) 

0 

0 

0.0 

0 

68(3) 

0 

0 

0.0 

0 

66(4) 

0 

0 

0.0 

0 

68G 

0 

0 

0.0 

0 

68H 

0 

0 

0.0 

0 

68K 

0 

0 

0.0 

0 

35(5) 

0 

0 

0.0 

0 

AMC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  indirect  hours 


MOS 

Shift  1 

Shift  2 

Vkld/Rqd  Str 

66J 

1 

0 

0.6 

1 

66(1) 

4 

4 

1.2 

2 

67(2) 

19 

18 

0.9 

1 

68(3) 

6 

5 

0.5 

1 

68(4) 

6 

6 

1.0 

1 

68G 

2 

2 

0.3 

1 

68H 

2 

1 

0.1 

1 

68K 

1 

0 

0.2 

1 

35(5) 

8 

7 

0.6 

1 
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PERSONNEL  REQUIREMENTS-PILOTS-REDUCED  PERSONNEL 


UNIT 

TYPE 

AVG 

LAUNCH 

AVG 

MSSN 

MAX  HRS 
PILOT 

MSSN/ 

DAY/CO 

PILOTS 

REQD 

ATTACK 

7.82 

2.65 

5.28 

2.67 

12.56 

UTILITY 

2.97 

2.57 

5.28 

8.00 

13.88 

RECON  (5  ACFT) 
RECON  (2  ACFT) 
TOTAL  RECON 

4.97 

1.99 

2.65 

2.45 

5.28 

5.28 

3.00 

2.00 

8.98 

2.22 

11.20 
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REDUCED  HEADQUARTERS  STREHGTB  -  RECOMRAl SARCE 


Dii’RirPPrt  apl 


Review  or  change  availability  and  demand  factors  for  case  ‘REC0NREDP2* 


MTBEMfl  -  4.5  hrs 


MTBMRF  -  8.4  hrs 


MTTR  -  1  hrs 


Msn  Length  *  3  hrs 


Msn  Internal  *  1.8  hrs 


Float  Aircraft  *  2 


SubCycles  «  2 


Sub2  Delay  -  2.4  hrs 


Cycle  Length  *  24  hrs 


#Msn  SubCyc  1  -  3 


#Hcft  SubCyc  1  -  5 


Comp  per  Cyc  *  2 


#Msn  SubCyc  2-2 


#flcft  SubCyc  2-2 


t  2  3  4  5  6  7  8  9  10  1 1  12  !3  14  15  16  17  18  19  20  21  22  23  24 


•  I  l  l  l  i  •  II  i 


Cycle  -  Mission  Profile  -  Hours 
‘REC0NREDP2*  -  Case 


Company  A  -  5  aircraft 


Company  B  -  5  aircraft 


Company  A  -  2  aircraft 


Company  B  -  2  aircraft 


D-  54 


REDUCED  HEADQUARTERS  STRZKCTE  -  REC0HRA1 SAHCE 


Aircraft  Hour#  per  Day  Delayed  In  Various  Operations 


Operational  Delay 
Category  Use 

Downed  Aircraft  0.000 
Dally  0.000 
launch  0.000 
Recover  fr  Hsn  0.000 
Recover  it  fl/L  Hnt  0.000 
Floats  A  Xpert  0.000 
Perform  EKA's  0.064 
Troubleshoot  0.236 
Tech  Inspection  1.248 


Composite  Mission  Tines 

For  12  Replications  of  cycles  1  to  3  of  3  cycles 
Aircraft  Available  to  Start  Mission 


Alreraft 

Completing 

0  1  2  3  4  S 


5 

4 

3 

2 

1 

0 

Average  is  2.65 


-  3.0 

-  -  2.6 

3.0  2.3  2.3 

2.0  -  2.0 

-  1.7 


Composite  Mission  Tines 

For  12  Replications  of  cycles  1  to  3  of  3  cycles 


Aircraft  Available  to  start  Mission 


Aircraft 

Completing 

0  1  2 

'2  -  -  3.0 

1  -  2.0 

0  - 

Average  Is  2.45 
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REDUCED  HEADQUARTERS  STREJfCTB  -  RECONNAISSANCE 
(12  Replicetions  of  3  Cycles ) 

(204  Missions ) 


Aircraft  Starting  *  Th#  nuir^tr  of  aircraft  able  to  atart  the  miaaion. 

Aizer  aft  Camplating  *  The  numbe  r  af  aircraft  par  forming  an  entire  3  hr  nueeian 
frequency  •  The  number  af  miceiene  with  the  eanfiguratian  indicated 

by  tie  interaectian  af  th  eaireraft  atarting  and  aircraft 
campleting  axea. 


/ 
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REDUCED  HEADQUARTERS  STRENGTH  -  RECONNAISSANCE 
(12  Replicmtions  of  3  Cycles ) 

(104  Missions) 


Aircraft  Starting  ■  The  number  ef  aircraft  able  to  ctart  tta  miaaion 
Aircraft  Computing  •  The  number  ef  aircraft  performing  an  ontira  J  hr  miaaien 
frequency  •  The  number  of  mtaaiona  with  the  configuration  indicated 

fcy  the  inlereection  of  th  eaircraft  atarting  and  aircraft 
completing  axea. 


D-  57 


REDUCED  MEADQUABTERS  STRENGTH  -  RECOWA1  SAUCE 


RlvlsJon  Aircraft  Organization  Capability  Model  -  REC0NREDP2  -  06-12-1987  -  14:16:12 
Aircraft  Mours  per  Ray  In  Various  Repair  Catagorles 


Category 

Process 

Tlse 

Await  Pen! 

Tim 

On  Flight  Line 

1.865 

0.000 

Fit  Line  to  BSC 

0.383 

0.000 

At  BSC 

2.183 

0.908 

BSC  to  AMC 

0.326 

0.000 

At  AMC 

6.627 

0.643 

AMC  to  Fit  Line 

0.294 

0.000 

BSC  to  Fit  Line 

0.052 

0.000 

Overhead  Aircraft  Utilization  (Per  Aircraft  Per  Ray) 

HSC  Requested  0 

BSC  Available  0 

Float  Requested  .013 

Float  Available  .013 

NMCS  (PLt  clerk)  .251 


Aircraft  Repair  Frequency  Count 
For  12  Replications  of  3  Cycles 

Aircraft  Location 


Parts  Fran 

Fit  Line 

BSC 

AMC 

Total 

Percent 

No  Parts 

76 

14 

268 

378 

57.4 

PLL/Shp  Stk 

43 

9 

98 

150 

22.8 

ASL 

11 

3 

50 

64 

9.7 

Float 

1 

4 

5 

0.8 

Theater 

12 

5 

31 

48 

7.3 

Cont  Sub 

3 

4 

7 

1.1 

CONUS 

1 

2 

4 

7 

1.1 

Total 

147 

33 

479 

659 

Percent 

22.3 

5.0 

72.7 

100 

Average  Aircraft  Repair  Tines  (hours) 

For  12  Replications  of  3  Cycles 

Aircraft  Location 


Parts  Fran 

Fit  Line 

BSC 

AMC 

No  Parts 

0.4 

2.4 

3.5 

PLL/Shp  Stk 

2.0 

2.0 

4.1 

ASL 

2.4 

1.7 

4.2 

Float 

72.0 

111.1 

Theater 

41.2 

49.2 

40.4 

Cont  Sub 

10.0 

28.9 

CONUS 

265.2 

264.0 

265.5 
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REDUCED  HEADQUARTERS  STRENGTH  -  RECONN AI SANCE 


Mission  Frequency  Count  -  REC0NREDP2 
For  12  Replications  of  cycles  1  to  3  of  3  cycles 

Aircraft  Available  to  Start  Mission 


Aircraft 

Cum 

Cum 

Completing  0 

1 

2  3 

4 

5 

Tot 

Pet 

Rtn 

Pet 

6 

_ 

_  _ 

• 

73 

73 

35.6 

73 

35.6 

4 

- 

- 

- 

65 

85 

41.7 

156 

77.4 

3 

- 

1 

3 

28 

32 

15.7 

190 

93.1 

2 

- 

- 

1 

- 

11 

12 

5.9 

202 

99.0 

1 

- 

- 

- 

- 

2 

2 

1.0 

204 

100.0 

0 

** 

• 

• 

0 

0.0 

204 

100.0 

Total 

0 

0 

0  2 

3 

199 

204 

Percent 

0. 

.0  0. 

.0  0.0  1.0 

1.8 

1  97.5 

100 

Cum  Ptn 

204 

204 

204  204  202 

199 

Cum  Pet 

100 

100 

100  100 

99.0 

97.5 

Mission  Frequency  Count  -  REC0NREDP2 

For  12  Replications  of  cycles 

1  to 

i  3  Of  ! 

1  cycles 

Aircraft  Aval  lab! 

le  to 

i  Start 

Mission 

Aircraft 

Cum 

Cum 

Completing  0 

1 

2 

Tot 

Pet 

Rtn 

Pet 

2 

- 

62 

62 

56.9 

62 

56.9 

1 

- 

- 

54 

54 

37.5 

136 

94.4 

0 

* 

1 

7 

6 

5.6 

144 

100.0 

Total 

0 

1 

143 

144 

Percent 

0. 

,0  0. 

7  99.3 

100 

Cum  Rtn 

144 

144 

143 

Cum  Pet 

100 

100 

99.3 
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REDUCED  HEADQUARTERS  STRENGTH  -  RECONN A1 SANCE 


A-AHC  Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 


MOS 

Str 

MH/D 

67(2) 

10 

0.00 

B-AHC  Equipment  Awaiting  Personnel  - 

Man  Hours  per  Company 

MOS 

Str 

MH/D 

€7(2) 

10 

0.00 

C-Equipment  Awaiting  Personnel  -  Man 

Hours  per  Company  Day 

MOS 

Str 

MH/D 

€7(2) 

0 

0.00 

HSC  Equipment 

Awaiting  Personnel  -  Man  Hours  per  HSC  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

0 

1 

2.54 

€6(1) 

0 

1 

11.07 

67(2) 

1 

0 

0.53 

66(3) 

1 

0 

0.16 

€6(4) 

1 

1 

0.40 

68G 

1 

0 

1.39 

66H 

0 

0 

0.00 

66K 

1 

0 

1.65 

35(5) 

1 

0 

0.41 

AMC  Equipment 

Awaiting  Personnel  -  Man  Hours  per  AMC  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

€6J 

1 

0 

11.23 

66(1) 

4 

4 

0.12 

67(2) 

19 

18 

0.00 

66(3) 

6 

5 

0.00 

66(4) 

€ 

6 

0.00 

68G 

2 

2 

0.11 

66H 

2 

1 

0.28 

68K 

1 

0 

1.11 

35(5) 

B 

7 

0.01 
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REDUCED  HEADQUARTERS  STRENGTH  -  RECOHNAI  SAtfCE 


A-AHC  Mission  Capable  Maintenance  -  Han  Hours  per  Day 


MOS 

Str 

HR/D 

67(2) 

10 

2.91 

B-AHC  Mission  Capable  Maintenance 

•  Man  Hours  per  Day 

MOS 

Str 

HR/D 

67(2) 

10 

2.81 

C-AHC  Mission  Capable  Maintenance 

-  Man  Hours  per  Day 

HOS 

Str 

MR/D 

67(2) 

0 

0 

HSC  Mission  Capable  Maintenance  - 

Man 

Hours  per  Day 

MOS 

Shift  1 

Shift 

2 

HH/D 

66J 

0 

1 

0 

66(1) 

0 

1 

.67 

67(2) 

1 

0 

0 

680) 

1 

0 

0 

66(4) 

1 

1 

0 

66G 

1 

0 

0 

68H 

0 

0 

0 

68K 

1 

0 

0 

35(5) 

1 

0 

0 

AMC  Mission  Capable  Maintenance  - 

Man 

Hours  per  Day 

MOS 

Shift  1 

Shift 

2 

MR/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

.04 

680) 

6 

5 

0 

68(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

68K 

1 

0 

0 

35(5) 

e 

7 

0 
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REDUCED  HEADQUARTERS  STRENGTH  -  RECOhMAJ  SAJfCE 


A-AHC  Non-Mlsslon  Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MR/D 

67(2) 

10 

.94 

B-AHC  Non-MIsslon  Capable  Maintenance 

-  Han  Hours  per  Day 

MOS 

Str 

MR/D 

67(2) 

10 

.83 

C-AHC  Non-Mission  Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MR/D 

67(2) 

0 

0 

HSC  Non- 

'Mission  Capable  Maintenance  - 

Man 

Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MR/D 

66J 

0 

1 

.87 

66(1) 

0 

1 

1.54 

67(2) 

1 

0 

.08 

66(3) 

1 

0 

.38 

66(4) 

1 

1 

.67 

68G 

1 

0 

.56 

68H 

0 

0 

0 

68K 

1 

0 

.78 

35(5) 

1 

0 

.13 

AMC  Non-Mission  Capable  Maintenance  - 

Man 

Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MR/D 

66J 

1 

0 

3.26 

66(1) 

4 

4 

1 

67(2) 

19 

18 

.07 

68(3) 

6 

5 

.39 

68(4) 

6 

6 

.53 

686 

2 

2 

.51 

68H 

2 

1 

.3 

68K 

1 

0 

.53 

35(5) 

8 

7 

.29 
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REDUCED  HEADQUARTERS  STRENGTH  -  RECONNAISAHCE 


A-AHC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 


HOS 

Str 

MH/D 

67(2) 

10 

.08 

B-AHC  Non-Mission  Capable 

&ipply 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

10 

.07 

C-AHC  Non-Mission  Capable 

Supply 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

0 

0 

HSC  Non-Mission  Capable  Supply  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2  MH/D 

66J 

0 

1 

0 

66(1) 

0 

1 

0 

67(2) 

1 

0 

0 

68(3) 

1 

0 

0 

68(4) 

1 

1 

0 

68G 

1 

0 

0 

68H 

0 

0 

0 

68K 

1 

0 

0 

35(5) 

1 

0 

0 

AMC  Non- 

-Mission  Capable  Supply  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2  MH/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

0 

68(3) 

6 

5 

0 

68(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

68* 

1 

0 

0 

35(5) 

8 

7 

0 
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REDUCED  HEADQUARTERS  STRENGTH  -  RECONNAI  SAUCE 


Division  Aircraft  Organltatlon  Capability  Model  -  REC0NREDP2  -  06-12-1987  -  14:24:07 
Company  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 

Current  company  strengths  are:  10  10  0 

BOS  Vkl d/Rqd  Str 

67(2)  7.7  6 


BSC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 


BOS 

Shift 

1  Shift  2 

Vkl d/Rqd  Str 

66J 

0 

1 

0.3 

1 

66(1) 

0 

1 

0.6 

1 

67<2> 

1 

0 

0.0 

0 

66(3) 

I 

0 

0.1 

1 

68(4) 

1 

1 

0.4 

1 

68G 

1 

0 

0.2 

1 

68H 

0 

0 

0.0 

0 

68K 

1 

0 

0.2 

1 

35  C  5) 

1 

0 

0.0 

0 

AMC  Projection  of  Required  Personnel 

Based  on  3.4  direct  and  2.5  indirect  hours 

BOS  Shift  1  Shift  2  Vk 1  d/Rqd  Str 

66J 

1 

0 

1.0 

1 

66(1) 

4 

4 

2.3 

3 

67(2) 

19 

18 

1.2 

2 

68(3) 

6 

5 

1.3 

2 

66(4) 

6 

6 

1.9 

2 

68G 

2 

2 

0.6 

1 

68H 

2 

1 

0.3 

1 

66E 

1 

0 

0.2 

1 

35(5) 

8 

7 

1.3 

2 
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mu  mpmi  muiKi 

IT  HSCW  • 


PERSONNEL  REQUIREMENTS -PI LOTS -ELI MI NATION  OF  AMC 

UNIT  AVG  AVG  MAX  HRS  MSSN/  PILOTS 

TYPE  LAUNCH  MSSN  PILOT  DAY/CO  REQD 

ATTACK  7.67  2.62  5.28  2.67  12.18 
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DiuflirPPrt  opl 


R«ri«v  or  change  availability  and  demand  factors  for  case  ‘BASEP2LVL’ 


MTBEMfi  *  4.5  hrs  MTBMRF  «  8.4  h rs 


MUR  *  1  hrs  I  [Cycle  Length  *  18  hrs 


Msn  Length  ■  3  hrs  ]  [  Msn/Co/Cyc  *  2 


Msn  Internal  *  0  hrs  I  [  fiircraft/Misslon  *  B 


Float  Aircraft  -2  11  Comp  per  Cyc  *  3 


SubCycles  *  f 


10  11  12  13  14  IS  16  17  18 


I  I  I  I  I 


I  I  I  1  I  I  I  I 


Cycle  -  Mission  Profile  -  Hours 
’BASEP2LVL*  -  Case 


Company  A  -  8  aircraft 


Company  B  -  8  aircraft 


Company  C  -  8  aircraft 


(12  Replications  of  4  Cycles) 
(246  Missions ) 


Aircraft  Hours  per  Day  Delayed  In  Various  Operations 


Operational  Delay 
Category  Time 

Downed  Alreraft  0.000 
Dally  0.000 
Launch  0.000 
Recover  fr  Hsn  0.000 
Recover  fr  H/l  Mnt  0.000 
Floats  l  Xport  0.000 
Per fora  EMA's  0.147 
Troubleshoot  0.244 
Tech  Inspection  0.170 


Aircraft  Starting  “  Th#  number  of  aircraft  able  to  atart  the  mission. 

Aircraft  Completing  *  The  number  of  aircraft  performing  on  entire  3  hr.  mission 
Frequency  •  The  number  of  missions  with  the  configuration  indicated 

by  the  intersection  of  th  eaircraft  starting  and  aireraft 
completing  axes. 


ELIMINATION  OF  ABC  -  ATTACK 


Division  Aircraft  Organization  Capability  Hodel  -  BASEP2LVL  -  06-11-1987  -  06:38:2® 
Aircraft  Hours  per  Day  In  Various  Repair  Catapories 


Category 

Process 

Time 

Await  Psnl 
Time 

On  Flight  Line 

8.059 

0.000 

Fit  Line  to  BSC 

0.469 

0.000 

At  BSC 

7.040 

0.560 

BSC  to  ABC 

0.000 

0.000 

At  AMC 

0.000 

0.000 

ABC  to  Fit  Line 

0.008 

0.000 

BSC  to  Fit  Line’ 

0.420 

0.000 

Overhead  Aircraft  Utilization  (Per  Aircraft  Per  Day) 

HSC  Requested  0 

HSC  Available  0 

Float  Requested  .008 

Float  Available  .008 

NMCS  (PLL  clerk)  .263 

Aircraft  Repair  Frequency  Count 
For  12  Replications  of  4  Cycles 

Aircraft  Location 


Parts  From 

Fit  Line 

HSC 

AMC 

Total 

Percent 

No  Parts 

181 

606 

787 

59.3 

PLL'Shp  Stk 

80 

235 

315 

23.7 

ASL 

24 

89 

113 

8.5 

Float 

4 

4 

8 

0.6 

Theater 

27 

64 

91 

6.9 

Cont  Sub 

0 

0.0 

C0HUS 

4 

9 

13 

1.0 

Total 

320 

1007 

0 

1327 

Percent 

24.1 

75.9 

0.0 

100 

Average  Aircraft  Repair  Times  (hours) 

For  12  Replications  of  4  Cycles 

Aircraft  Location 


Parts  Fran 

Fit  Line 

HSC 

No  Parts 

0.6 

2.8 

PLL/Shp  Stk 

2.0 

2.9 

ASL 

2.5 

3.2 

Float 

180.0 

92.7 

Theater 

38.7 

40.4 

Cont  Sub 

CONUS 

264.6 

265.1 
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ELIMINATION  OF  ABC  -  ATTACK 


Mission  Frequency  Count  -  BASEP2LVL 
For  12  Replications  of  cycles  1  to  4  of  4  cycles 

Aircraft  Available  to  Start  Mission 


Aircraft 

Cum 

Cum 

Completing  0 

1 

2 

3 

4 

5 

6 

7 

8 

Tot 

Pet 

Rtn 

Pet 

6 

— 

— 

— 

42 

42 

14.6 

42 

14.6 

7 

- 

- 

- 

- 

- 

mm 

- 

5 

62 

67 

23.3 

109 

37.8 

6 

- 

- 

- 

- 

- 

- 

5 

14 

60 

79 

27.4 

188 

65.3 

5 

- 

- 

- 

- 

- 

2 

8 

6 

32 

48 

16.7 

236 

81.9 

4 

- 

- 

- 

- 

2 

2 

4 

3 

29 

40 

13.9 

276 

95.8 

3 

- 

- 

- 

- 

- 

1 

1 

- 

9 

11 

3.8 

287 

99.7 

2 

- 

- 

- 

- 

mm 

- 

- 

- 

- 

0 

0.0 

287 

99.7 

1 

- 

- 

- 

- 

- 

- 

- 

- 

0 

0.0 

2?7 

99.7 

0 

1 

• 

*• 

• 

• 

• 

1 

0.3 

288 

100.0 

Total 

1 

0 

0 

0 

2 

5 

18 

28 

234 

288 

Percent 

0. 

3  0. 

.0  0. 

0  0. 

0  0. 

7  1.7 

6.2 

9. 

7  81.2 

100 

Cum  Rin 

288 

287 

287 

287 

287 

285  280  262 

234 

Cum  Pet 

100 

99. 

,7  99. 

7  99. 

7  99. 

7  99.0 

97.2 

91. 

0  81.2 

Composite  Mission  Times 

For  12  Replications  of  cycles  1  to  4  of  4  cycles 
Aircraft  Available  to  Start  Mission 


Aircraft 

Completing 

012345678 


8 

- 

- 

- 

- 

- 

- 

- 

3.0 

■» 

1 

- 

- 

- 

- 

- 

- 

3.0 

2.8 

6 

- 

- 

- 

- 

- 

3.0 

2.8 

2.6 

5 

- 

- 

- 

- 

3.0 

2.6 

2.3 

2.4 

4 

- 

- 

- 

-  3.0 

2.4 

2.4 

2.3 

2.2 

3 

- 

- 

• 

- 

2.3 

2.1 

- 

2.0 

2 

- 

- 

- 

- 

- 

• 

- 

1 

0 


Average  Is  2.62 
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ELIMINATION  OF  AMC  -  ATTACK 
A-AHC  Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 


MOS 

Str 

MH/D 

67(2) 

11 

0.00 

B-AHC 

Equipment  Awaiting  Personnel 

-  Man  Hours  per  Company 

MOS 

Str 

MH/D 

67(2) 

11 

0.00 

C-Equlpment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 

MOS 

Str 

MH/D 

67(2) 

11 

0.00 

HSC  Equipment  Awaiting  Personnel  - 

Man  Hours  per  HSC  Day 

MOS 

Shift  1 

Shift  2  MH/D 

66J 

2 

1 

3.60 

66(1) 

3 

3 

2.00 

67(2) 

1 

1 

1.12 

68(3) 

2 

1 

0.94 

68(4) 

3 

2 

0.9B 

68G 

1 

1 

1.19 

68H 

1 

0 

3.17 

68K 

1 

0 

4.27 

35(5) 

2 

1 

1.21 

AMC  Equipment  Awaiting  Personnel  - 

Man  Hours  per  AMC  Day 

MOS 

Shift  1 

Shift  ; 

2  MH/D 

66J 

0 

0 

0.00 

66(1) 

0 

0 

0.00 

67(2) 

0 

0 

0.00 

68(3) 

0 

0 

0.00 

68(4) 

0 

0 

0.00 

660 

0 

0 

0.00 

68H 

0 

0 

0.00 

68Z 

0 

0 

0.00 

35(5) 

0 

0 

0.00 
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ELIMINATION  OF  AMC  -  ATTACK 


A-AHC  Mission  Capable  Maintenance  *  Man  Hours  per  Day 


MH/D 


67(2) 


B-AHC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 


MH/D 


67(2) 


C-AHC  Mlsslo .  Capable  Maintenance  -  Man  Hours  per  Day 


67(2)  11  9.04 

HSC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 


Shift  1 


Shift  2 


66J  2  1  0 

66(1)  3  3  .11 

67(2)  1  1  0 

66(3)  2  1  0 

68(4)  320 

686  1  1  0 

68H  1  0  0 

68K  1  0  0 

35(5)  2  1  0 

AMC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 


Shift  1 


Shift  2 


66J 

66(1) 

67(2) 

68(3) 

68(4) 

686 

68H 

68K 

35(5) 
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ELIMINATION  OF  ABC  -  ATTACK 


•> 

• 

>* 

£C 

O 

Non-Mission  Capable 

Maintenance 

-  Man  Hours  per  Day 

HOS 

Str 

HH/D 

67(2) 

11 

.69 

B-AHC 

Non-Mission  Capable 

Maintenance 

-  Man  Hours  per  Day 

HOS 

Str 

MH/D 

67(2) 

11 

.68 

C-AHC 

Non-Mi ss lop  Capable 

Maintenance 

-  Man  Hours  per  Day 

HOS 

Str 

MH/D 

67(2) 

11 

.68 

BSC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

HOS 

Shift  1 

Shift  2 

MH/D 

66J 

2 

1 

3.36 

66(1) 

3 

3 

2.98 

67(2) 

1 

1 

2.71 

66(3) 

2 

1 

2.44 

68(4) 

3 

2 

3.27 

68G 

1 

1 

2.74 

68H 

1 

0 

1.53 

68K 

1 

0 

2.24 

35(5) 

2 

1 

3.16 

AMC  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

0 

0 

0 

66(1) 

0 

0 

0 

67(2) 

0 

0 

0 

68(3) 

0 

0 

0 

68(4) 

0 

0 

0 

68G 

0 

0 

0 

68H 

0 

0 

0 

68K 

0 

0 

0 

35(5) 

0 

0 

0 
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ELIMINATION  OF  NBC  -  ATTACK 


A-AHC  Non-Mlsslon 

Capable  Supply 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.07 

B-AHC 

Non-Mlsslon 

Capable  Supply 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.07 

C-AHC  Non-Mlsslon 

Capable  Supply 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.09 

HSC  Non-Mlsslon  Capable  Supply  - 

Man  Hours  per  Day 

MOS 

Shift  1  Shift 

2  MH/D 

66J 

2 

1 

0 

66(1) 

3 

3 

0 

67(2) 

1 

1 

0 

68(3) 

2 

1 

0 

68(4) 

3 

2 

0 

686 

1 

1 

0 

68H 

1 

0 

0 

68K 

1 

0 

0 

35(5) 

2 

1 

0 

AMC  Non-Mission  Capable  Supply  -  Man  Hours  per  Day 


MOS 


Shift  1  Shift  2  MH/D 


66J  0 

66(1)  0 

67(2)  0 

680)  0 

68(4)  0 

68G  0 

68H  0 

68  K  0 

35(5)  0 


0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 
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ELIMINATION  OE  ABC  -  ATTACK 


Division  Aircraft  Organization  Capability  Model  -  BASEP2LVL 
Company  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 

Current  company  strengths  are:  11  n  u 

HOS  Vkld/Rqd  Str 

57(2)  8.8  9 

BSC  Projection  of  Required  Personnel 
Based  on  3.4  direct  and  2.5  Indirect  hours 


HOS 

Shift 

1  Shift  2 

Vkld/Rqd  Str 

662 

2 

1 

3.0 

3 

66(1) 

3 

3 

5.5 

6 

67(2) 

1 

1 

1.6 

2 

68(3) 

2 

1 

2.1 

3 

68(4) 

3 

2 

4.8 

5 

68G 

1 

1 

1.6 

2 

68H 

1 

0 

0.4 

1 

6BK 

1 

0 

0.7 

1 

35(5)  2  1 

AMC  Projection  of  Required  Personnel 

2.8 

3 

Based  on  3.4  direct 

and  2.5  Indirect  hours 

HOS 

Shift 

1  Shift  2 

Vkld/Rqd  Str 

66J 

0 

0 

0.0 

0 

66(1) 

0 

0 

0.0 

0 

67(2) 

0 

0 

0.0 

0 

68(3) 

0 

0 

0.0 

0 

68(4) 

0 

0 

0.0 

0 

68G 

0 

0 

0.0 

0 

68H 

0 

0 

0.0 

0 

68K 

0 

0 

0.0 

0 

35(5) 

0 

0 

0.0 

0 
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PERSONNEL  REQUIREMENTS-PXLOTS-ELIMINATION  OP  AMC 

VNIT  AVG  AVG  MAX  HRS  MSSN/  PILOTS 

TYPE  LAUNCH  MSSN  PILOT  DAY/CO  REQD 

ATTACK  7.67  2.62  5.28  2.67  12.18 


REDUCTION  Or  AIRCRAFT  -  ATTACK 


DiuflirPPrt  api 


Review  or  change  availability  and  demand  factors  for  case  ’BASEP8' 


MTBEMft  -  4.5  hrs 


MTBMftF  -  8.4  hrs 


MTTR *  *  1  hrs  1  [Cycle  Length  *  18  hrs 


Msn  Length  *  3  hrs  1  [  Msn/Co/Cyc  *  2 


Msn  Interual 


Rircreft/Mission  «  8 


Float  Aircraft  *  2  J  [  Comp  per  Cyc  «  3 


SubCycles  =  1 


10  11  12  13  14  15  16  17  16 


«  I  I  I  I 


1(11 


Cycle  -  Mission  Profile  -  Hours 

*B  ASEP8  *  -  Case 


Company  A  -  8  aircraft 


Company  B  -  8  aircraft 


Company  C  -  8  aircraft 
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REDUCTION  OF  AIRCRAFT  -  ATTACK 
(12  Replications  of  4  Cycles ) 
(268  Missions ) 


Aircraft  Bours  per  Day  Delayed  In  Various  Operations 


Operational  Delay 

Category  Tine 

Downed  A1 reraft  0.000 

Daily  0.000 

Launch  0.000 

Recover  fr  Hsn  0.000 

Recover  fr  B/L  Hnt  0.000 

Floats  A  Xport  0.000 

Perform  EMA's  0.053 

Troubleshoot  0.176 

Tech  Inspection  0.983 


Aircraft  Starting  ■  The  number  of  aircraft  able  to  atart  th*  miaaien. 

Aircraft  Completing  •  The  number  of  aireraft  performing  an  entire  3  hr.  miecton 
Frequency  •  The  number  of  miaaiona  with  the  configuration  indicated 

by  the  intersection  of  th  eeircraft  starting  and  aircraft 
completing  axes. 
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REDUCTION  OF  AIRCRAFT  -  ATTACK 


Division  Aircraft  Organization  Capability  Model  -  BASEP8  -  06-10-1987  -  14:41:22 
Aircraft  Hours  per  Day  In  Various  Repair  Catagories 


Category 

Process 

Time 

Await  Psnl 
Time 

On  Flight  Line 

8.593 

0.000 

Fit  Line  to  HSC 

0.536 

0.000 

At  HSC 

2.572 

0.588 

HSC  to  AMC 

0.317 

0.000 

At  AMC 

-4.719 

0.624 

AMC  to  FltLine 

0.283 

0.000 

HSC  to  Fit  Line 

0.182 

0.000 

Overhead  Aircraft  Utilisation  (Per  Aircraft  Per  Day) 

H SC  Requested  0 

HSC  Available  0 

Float  Requested  .0100001 

Float  Available  9.00001E-03 

NMCS  (PLL  clerk)  .31 


Aircraft  Repair  Frequency  Count 
For  12  Replications  of  4  Cycles 

Aircraft  Location 


Parts  From 

Fit  Line 

HSC 

AMC 

Total 

Percent 

No  Parts 

153 

187 

305 

645 

60.1 

PLL/Shp  Stk 

56 

75 

114 

245 

22.8 

ASL 

26 

25 

52 

103 

9.6 

Float 

8 

1 

1 

10 

0.9 

Theater 

18 

16 

24 

58 

5.4 

Cont  Sub 

1 

1 

0.1 

CONUS 

3 

2 

6 

11 

1.0 

Total 

264 

307 

502 

1073 

Percent 

24.6 

28.6  46.8 

100 

Average  Aircraft  Repair  Tines 

(hours) 

For  12  Replications  of  4  Cycles 

Aircraft  Location 

Parts  From 

Fit  Line 

HSC 

AMC 

No  Parts 

0.4 

3.0 

3.5 

PLL/Shp  Stk  t 

2.0 

3.8 

4.0 

ASL 

2.5 

4.1 

4.1 

Float 

108.4 

75.2 

291.2 

Theater 

46.4 

46.3 

33.7 

Cont  Sub 

26.8 

CONUS 

264.4 

265.2 

265.5 
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REDUCTION  OF  AIRCRAFT  -  ATTACK 


Mission  Frequency  Count  -  BASEP8 
Tor  12  Replications  of  cycles  1  to  4  of  4  cycies 

Aircraft  Available  to  Start  Mission 


Aircraft 

Completing 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Tot 

Pet 

Cum 

Rtn 

Cum 

Pet 

e 

• 

• 

• 

« 

15 

15 

5.2 

15 

5.2 

7 

- 

- 

- 

- 

- 

- 

- 

21 

22 

43 

14.9 

58 

20.1 

6 

- 

- 

- 

- 

- 

- 

30 

22 

31 

83 

26.8 

141 

49.0 

5 

- 

- 

- 

- 

16 

24 

e 

16 

68 

23.6 

209 

72.6 

4 

- 

- 

- 

- 

10 

16 

9 

7 

8 

50 

17.4 

259 

89.9 

3 

- 

- 

- 

4 

5 

4 

4 

3 

1 

21 

7.3 

280 

97.2 

2 

- 

- 

- 

2 

3 

- 

*» 

1 

- 

6 

2.1 

286 

99.3 

1 

- 

- 

1 

- 

- 

1 

- 

- 

- 

2 

0.7 

288 

100.0 

0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0 

0.0 

288 

100.0 

Total 

0 

0 

1 

6 

16 

39  67 

62 

95 

288 

Percent 

0. 

0  0. 

0  0. 

3  2. 

1  6.2 

13.5  23.3 

21.5 

33.0 

100 

Cum  Rtn 

288 

288 

288 

287 

281 

263  224 

157 

95 

Cum  Pet 

100 

100 

100 

99. 

7  97.6 

91.3  77.8 

54.5 

33.0 

Composite  Mission  Times 

For  12  Replications  of  cycles  1  to  4  of  4  cycles 
Aircraft  Available  to  Start  Mission 


Aircraft 

Completing 


0  1  2 

3 

4 

5 

6 

7 

8 

e 

—  —  — 

— 

— 

• 

- 

- 

3.0 

7 

- 

- 

- 

- 

- 

3.0 

2.8 

6 

- 

- 

- 

- 

3.0 

2.7 

2.6 

5 

- 

- 

- 

3.0 

2.6 

2.5 

2.4 

4 

- 

- 

3.0 

2.5 

2.5 

2.4 

2.4 

3 

- 

3.0 

2.3 

2.3 

2.3 

2.4 

2.0 

2 

- 

2.4 

1.9 

- 

- 

1.8 

- 

1 

-  1.5 

- 

- 

1.6 

- 

- 

- 

0 

-  -  - 

- 

- 

- 

- 

- 

- 

Average  is  2.70 
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REDUCTION  Or  AIRCRAFT  -  ATTACK 


A-AHC  Equipment  Awaiting  Personnel  *  Hen  Hours  per  Company  Day 
HOS  Str  MR'D 

67(2)  11  0.00 

B~AHC  Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 
HOS  Str  MH/D 

67(2)  11  0.00 

C- Equipment  Awaiting  Personnel  -  Man  Hours  per  Company  Day 
MOS  Str  HH/D 

67(2)  11  0.00 

HSC  Equipment  Awaiting  Personnel  -  Man  Hours  per  HSC  Day 


MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

11.11 

66(1) 

4 

3 

0.05 

6712) 

8 

7 

0.00 

66(3) 

2 

2 

0.04 

66(4) 

5 

4 

0.01 

68G 

2 

1 

0.29 

68H 

0 

0 

0.00 

68K 

1 

0 

2.60 

35(5) 

5 

4 

0.00 

AMC  Equipment  Awaiting  Personnel  -  Man 

Hours  per 

MOS 

Shift  1 

Shift  2 

MR'D 

66J 

1 

0 

12.28 

66(1) 

4 

4 

0.16 

67(2) 

19 

18 

0.00 

68(3) 

6 

5 

0.00 

68(4) 

6 

6 

0.00 

686 

2 

2 

0.05 

68H 

2 

1 

0.25 

68K 

1 

0 

2.23 

35(5) 

e 

7 

0.00 
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REDUCTION  Or  AIRCRAFT  -  ATTACK 


A-AHC  Mission  Capable  Maintenance  -  Man  Hours  per  Day 


MOS 

Str 

HH/D 

67(2) 

11 

2.51 

B-AHC  Mission 

Capable 

Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

2.4 

C-AHC  Mission 

Capable 

Maintenance 

•  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

2.43 

HSC  Mission  Capable 

Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift 

1 

Shift 

2  MH/D 

66J 

1 

0 

0 

66(1) 

4 

3 

.1 

67(2) 

8 

7 

0 

66(3) 

2 

2 

0 

66(4) 

5 

4 

0 

68G 

2 

1 

0 

68H 

0 

0 

D 

68K 

1 

0 

0 

35(5) 

5 

4 

0 

AMC  Mission  Capable 

Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift 

1 

Shift 

2  MH/D 

66J 

1 

0 

0 

66(1) 

4 

4 

0 

67(2) 

19 

18 

.04 

68(3) 

6 

5 

0 

68(4) 

6 

6 

0 

68G 

2 

2 

0 

68H 

2 

1 

0 

68K 

1 

0 

0 

35(5) 

e 

7 

0 
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REDUCTION  OF  AIRCRAFT  -  ATTACK 


A-AHC  Non-Mi ssl on  Capable  Maintenance  -  Ran  Hours  per  Day 
MOS  Str  MH/D 

67(2)  11  .62 


B-AHC  Non -Ml ssl on  Capable  Maintenance  -  Man  fiours  per  Day 


MOS 

Str 

MH/D 

67(2) 

11 

.62 

C-AHC  Non-Mlsslon  Capable  Maintenance 

-  Man  Hours  per  Day 

MOS 

Str 

MH/D 

67(2) 

11 

.81 

BSC  Non-Mission  Capable 

Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

3.49 

66(1) 

4 

3 

.76 

67(2) 

8 

7 

.09 

66(3) 

2 

2 

.6 

68(4) 

5 

4 

.69 

686 

2 

1 

.64 

66H 

0 

0 

0 

68K 

1 

0 

1.16 

35(5) 

5 

4 

.34 

AM C  Non-Mission  Capable  Maintenance  - 

Man  Hours  per  Day 

MOS 

Shift  1 

Shift  2 

MH/D 

66J 

1 

0 

3.46 

66(n 

4 

4 

1.2 

67  C 

19 

18 

.07 

€c 

6 

5 

.46 

'  t 

6 

6 

.52 

2 

2 

.68 

.  rf 

2 

1 

.44 

->BE 

1 

0 

.94 

35(5) 

e 

7 

.35 
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mZDVCTIOM  or  aircraft  -  ATTACK 


A- ABC  Bon-BJeslon  Cepeble  Supply  •  Ben  flours  per  Bey 
BOS  ftr  BH/D 

*7(2)  11  .06 


B-ABC  Son-Mission  Cepebls  Supply  •  IUn  flours  per  Bey 

BOS  Str  BH/D 

*7(2)  11  .09 

C-ABC  Non-Klsslon  Cepebls  Supply  -  Ben  Bours  per  Bey 

BOS  Str  BB/B 

*7(2)  11  .05 


BSC  Non-Mission  Cepeble  Supply  -  Men  Bours  per  Bey 


BOS 

Shift  1 

Shift  2 

BH/D 

66J 

i 

0 

0 

66(1) 

4 

S 

0 

67(2) 

8 

7 

0 

680) 

2 

2 

0 

68(4) 

5 

4 

0 

686 

2 

1 

0 

68H 

0 

0 

0 

681 

1 

0 

0 

95(5) 

5 

4 

0 

AMC  Non-Mlsslon  Cepeble  Supply  -  Men  Bours  per  Bey 
BOS  Shift  1  Shift  2  BB/B 


66J  1  o 

66(1)  4  4 

67(2)  19  16 

680)  6  6 

68(4)  S  $ 

686  2  2 

68H  2  1 

681  1  0 

86(5)  •  7 
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mzDucria h  or  aikcmtt  -  attack 


Division  Aircraft  Organisation  Capability  Model  -  BASEP8  -  06-10-198* 
Company  Projection  oi  Required  Peroonnel 
Based  on  9.4  direct  and  2.5  indirect  hours 

Current  company  strengths  ares  11  11  11 

BOS  Vkld/Rqd  Str 

67(2)  7.9  • 


BSC  Projection  of  Required  Personnel 
Based  on  9.4  direct  and  2.5  indirect  hours 


BOS 

flhlft  1 

Shift  2 

Vkld/Rqd  Str  | 

663 

1 

0 

1.4 

2 

66(1) 

4 

9 

2.4 

9 

67(2) 

6  , 

7 

0.5 

1 

68(3) 

2 

2 

1.0 

1 

68(4) 

5 

4 

2.5 

9 

68G 

2 

1 

0.8 

1 

68H 

0 

0 

0.0 

0 

681 

1 

0 

0.5 

1 

95(5)  5  4 

AMC  Projection  of  Required  Personnel 

1.2 

2 

Based  on  9.4  direct  and  2.5  indirect  hours 

BOS 

Shift  1 

Shift  2 

Vkld/Rqd  Str  1 

663 

1 

0 

1.4 

2 

66(1) 

4 

4 

9.9 

4 

67(2) 

19 

18 

1.5 

2 

68(3) 

6 

5 

2.0 

2 

68(4) 

6 

6 

2.5 

9 

68G 

2 

2 

1.1 

2 

68H 

2 

1 

0.5 

1 

681 

1 

0 

0.4 

1 

35(5) 

8 

7 

2.1 

3 

D-85 


D-86 


TOTAL  KANPMIt  IttUlKI 
AT  IlSCtW  * 


PERSONNEL 

UNIT 

TYPE 

ATTACK 


REQUIREMENTS-PILOTS-REDUCTION  IN  AIRCRAFT 

AVG  AVG  MAX  HRS  MSSN/ 

LAUNCH  MSSN  PILOT  DAY/CO 

6.54  2.70  5.28  2.67 


PILOTS 

REQD 


10.70 
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APPENDIX  E 
GLOSSARY 


ACFT 

AHB 

AHC 

ALDT 

AMC 

AOE 

ASL 

ARS 

ART 

ATP 

CAB 

COSCOM 

DISCOM 

ECA 

EMA 

FARE 

FARP 

FH 

FIFO 

FSC 

FSD 

HARDMAN 

HEMTT 

HHC 

HHT 

HSC 

ILS 

LHX 

LID 

LSA 

MACRIT 

MANCAP 

MANPRINT 

MARC 

MAXFLY 

MMH 

MOS 

MPT 

MSSN 

MTBEMA 

MTBMAF 

MTTR 

PLL 

PM 

POL 

RAM 

RFP 

S&T  BN 

SCAT 


Aircraft 

Attack  Helicopter  Battalion 
Attack  Helicopter  Company 
Administrative  Logistics  Down  Time 
Aviation  Maintenance  Company 
Army  of  Excellence 
Authorized  Stockage  List 
Air  Reconnaissance  Squadron 
Air  Reconnaissance  Troop 
Ammunition  Transfer  Point 
Combat  Aviation  Brigade 
Corps  Support  Command 
Division  Support  Command 
Early  Comparability  Analyses 
Essential  Maintenance  Action 
Forward  Area  Refueling  Equipment 
Forward  Arming  &  Refueling  Point 
Flying  Hour 
First  In  -  First  Out 
Forward  Supply  Company 
Full  Scale  Development 
Hardware  vs .  Manpower 

Heavy  Expanded  Mobility  Tactical  Truck 

Headquarters  &  Headquarters  Company 

Headquarters  &  Headquarters  Troop 

Headquaters  &  Service  Company 

Integrated  Logistics  Support 

Light  Helicopter  Experimental 

Light  Infantry  Division 

Logistics  Support  Analysis 

Manpower  Authorization  Criteria 

Manpower  and  Mission  Capability 

Manpower  &  Personnel  Integration 

Manpower  Authorization  &  Requirements  Criteria 

Maximum  Fly-Off  Test 

Maintenance  Man-Hours 

Military  Occupational  Specialty 

Manpower,  Personnel,  &  Training 

Mission 

Mean  Time  Between  Essential  Maintenance  Action 

Mean  Time  Between  Mission  Affecting  Failure 

Mean  Time  to  Repair 

Prescribed  Load  List 

Program  Manager 

Petroleum,  Oils,  &  Lubricants 

Reliabilty,  Availability  and  Maintainability 

Request  for  Proposal 

Supply  &  Transportation  Battalion 

Scout/Attack  (Helicopter) 


SESAME 


TI 

TOE 

TQQPRI 


Selected  Essential-Item  Stockage  for 

Availability  Method 

Technical  Inspector 

Table  of  Organization  &  Equipment 

Tentative  Qualitative  &  Quantitative 

Requirements  Information 

Utility 


Personnel 


UTIL 


